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BACKGROUND 
The acquis i t ion of complex flying s k i l l s through pract ice in a 
simulated, as opposed to ac tua l , operating environment i s hardly a new 
concept. During the Firs t World War, Grahame-White and Harper (1916) 
suggested that student avia tors pract ice posi t ioning f l i gh t controls as 
appropriate to various f l ight conditions in a parked a i r c r a f t p r io r to 
f l i g h t . However, ground-based f l ight t r a i n e r s were not widely used 
un t i l the Second World War when the need to t r a in p i l o t s quickly with 
few t r a in ing a i r c r a f t led to rapid advancements in simulation technology 
and more ef f ic ient t ra in ing . 
Smode, Hall , and Meyer (1966) note t ha t by the end of the war, an 
appreciation had been gained for the f l i g h t simulator, not only as a 
primary t ra ining a id , but also for t r ans i t ion ing from one airplane to 
another and t ra in ing for spec i f ic missions. I t was rea l ized , as Adams 
(1957) points out, that economic factors favored the use of the r e l a t i ve ly 
inexpensive-to-operate simulator rather than the parent a i r c ra f t , tha t 
the simulator was useful in teaching s k i l l s too complex, expensive, or 
risky to pract ice in the a i r , and that the simulator provided the a b i l i t y 
to i s o l a t e and prac t ice pa r t i cu la r segments of the ove ra l l task. Further, 
simulator operation i s independent of weather condi t ions, and s ingle place 
a i r c r a f t simulators allow supervised p rac t i ce impossible in the a i r c r a f t 
i t s e l f . 
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Transfer of Training 
The value of a flight training simulator in a particular training 
curriculum is expressed quantitatively by its transfer and cost effec-
tiveness. Where flight safety is not a consideration, the determination 
of whether such a training system should include a training simulator 
turns upon whether time spent in the device reduces the need for air-
craft training time by a sufficient amount to offset the cost of the 
simulator use. As long as simulator practice pays for itself in this 
way, it is cost effective and economically justified. The amount of 
time saved in aircraft practice by prior simulator exposure is depen-
dent upon the relative learning efficiency of the two environments. 
For any particular curriculum, this efficiency can be experimentally 
determined by the measurement of the time spent in each device by experi-
mental and control subjects, as shown,in Figure 1, and the calculation 
of the transfer effectiveness ratio (Roscoe, 1971). 
The transfer effectiveness ratio is expressed quantitatively by: 
Y - Y 
TER = — 2 2L. , where 
X 
Y = performance to criterion in the transfer task for the 
o 
control group, 
Y = performance to criterion in the transfer task for 
the experimental group(s), and, 
X = performance on the practice task by the experimental 
group. 
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PRACTICE TASK TRANSFER (CRITERION) TASK 
CONTROL GROUP 
EXPERIMENTAL 
GROUP(S) 
Figure 1. Schematic representation of the transfer of training 
experimental paradigm. 
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These performance variables may be quant i ta t ively defined by any dimen-
sionally consistent and meaningful measures of student achievement in 
the respective tasks. 
In the evaluation of the cost effectiveness of a f l i gh t t ra ining 
simulator, the pract ice task refers to simulator t ra in ing a c t i v i t i e s . 
The c r i t e r ion or t ransfer task i s the operation of the a i r c r a f t . The 
quant i ta t ive measures may be time spent in prac t ice , number of attempts 
required for mastery, or number of errors made in meeting training ' 
objectives in each curr lcular segment. While the l a t t e r two a l te rna t ives 
are of i n t e r e s t in the case of t ra in ing in hazardous s k i l l s , time is the 
more usual basis for computation of the t ransfer effectiveness ra t io because 
of i t s d i rec t relat ionship with cost of simulator and a i r c ra f t operation. 
Simulator Training Effectiveness 
More than a dozen reported invest igat ions have demonstrated posi t ive 
transfer of t raining from f l igh t simulators to a i rplanes . For example, 
Williams and Flexman (1949) found that non-pilots could be trained to perform 
a series of contact maneuvers using a Link SNJ t ra iner and an a i rc raf t in 
an a l te rna t ing pract ice sequence with 61% fewer t r i a l s and 62% fewer 
errors than a group trained en t i re ly in a North American SNJ/T-6 a i r -
plane. Flexman, Matheny, and Brown (1950) reported s imilar findings in 
terms of a reduction i n time required to reach private p i l o t proficiency. 
Povenmlre and Roscoe (1971; 1973) invest igated the t ransfer benefits of 
a Singer-Link GAT-1 t r a ine r used in the University of I l l i n o i s ' primary 
fl ight t ra in ing program, confirming not only that t ransfer was posi t ive 
to a Piper Cherokee 140B ai rplane, but disclosing diminishing returns 
associated with successive increments of prac t ice in the simulator. 
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I t can be s t i pu la t ed , in view of th is evidence, tha t the simulator 
does cons t i tu te a bas ic t raining aid and that th is i s generally recog-
nized i s evidenced by the wide use of such devices in bas ic f l ight 
t r a in ing . The demonstrated t ransfer effects apparently are suff ic ient 
to j u s t i fy the outlay of funds for procurement, operation, and main-
tenance of t raining simulators by both small and large schools in the 
highly competitive f l i g h t t ra in ing industry. Transfer effects are no t , 
however, uniform across the en t i r e spectrum of s k i l l categories required 
for p i l o t c e r t i f i c a t i o n . 
Ornstein, Nichols and Flexman (1954) found that the simulator i s 
most effect ive for teaching procedure-loaded f l ight exerc i ses , presum-
ably because such tasks are primarily cognit ive. Simulators are some-
what less effective for teaching dynamic perceptual-motor tasks that 
are generally more d i f f i cu l t to reproduce fa i thfu l ly . Ornstein, e t a l . 
discuss the re la t ionship between the t ransfer effectiveness of the 
device and the f i d e l i t y , or ve r i s imi l i tude , of reproduction of the 
a i r c r a f t ' s procedural and environmental cue s t ruc tu re . They suggested 
that by extending the range and f i d e l i t y of the simulation transfer i s 
maximized. This would follow log ica l ly by analogy from the Osgood 
(1949) t ransfer-surface concept in which increasing both stimulus and 
response f i de l i t y f a c i l i t a t e s pos i t ive t ransfer . Negative transfer 
can only occur when s imi la r s t imuli require opposite or antagonist ic 
responses in the t ransfe r s i t ua t ion . 
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Motion Cue Fidel i ty 
Advancements in simulation technology during the present decade, 
pa r t i cu la r ly in the simulation of visual scenes and cockpit motion 
dynamics, make extremely high stimulus and response f i d e l i t y possible 
but at very high procurement and operating cos t s . Motion systems have 
been refined to provide a cue s t ruc ture that i s highly r e a l i s t i c in 
a l l dimensions with the exception of sustained l inear accelerat ion cues 
accompanying turns. 
The discrepancy a r i se s here because of the physical impossibi l i ty 
of a r t i f i c i a l l y creating cen t r ipe ta l accelerat ion experienced by a 
turning a i r c r a f t and i t s occupants. The r e su l t an t forces of gravi ta-
t ional and cen t r ipe ta l accelerat ions are perceptually combined by the 
a i rc ra f t p i l o t ' s ves t ibu la r system, so that in a properly coordinated 
turn, the sensation i s one of increased weight in addition to the 
ro ta t iona l accelerat ions associated with r o l l in to and out of the bank. 
There i s no side force because the resul tan t force summation of g rav i ta -
tion and cen t r ipe ta l accelerat ions i s kept perpendicular to the p i l o t ' s 
seat and the cabin f loor . 
In the simulator, any cabin t i l t for the purpose of generation of 
ro ta t iona l accelera t ion cues tends to displace grav i ta t iona l force from 
the cabin v e r t i c a l ax i s . Thus an un rea l i s t i c tendency to s l i de across 
the seat i s perceived. This cue to the change in a i rc ra f t bank angle 
i s unavailable in actual f l igh t . Dependency by the simulator pilot 
on th is cue for a t t i t u d e information i s u n r e a l i s t i c , and l e s s posi t ive 
transfer to the a i r c ra f t may r e s u l t . 
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The most realistic simulation of airplane motion cues resulting 
from turns is provided by "washout" roll motion. By introducing roll 
acceleration cues via simulator cab tilt, the sensations accompanying 
initation of turns are provided. As the simulated airplane assumes a 
steady state of bank, the cab is returned gently to horizontal with 
subliminal acceleration. In this way, the side forces are avoided 
during sustained banked attitudes. However, because linear accelera-
tions of the magnitude experienced in flight can only be generated by 
translation through great distances, and even by this means such 
accelerations can be sustained only briefly, washout motion systems, 
at best, provide imperfect representations of the flight environment. 
An interesting new method for the presentation of acceleration 
related cues to simulator pilots makes use of a form fitted pressure 
suit and the so-called 'G seat'. The subject wears an inflatable 
rubber flight suit. The suit can be made to exert pressure on the arms 
and legs by selective inflation under control of a computer. During 
periods of simulated high acceleration, the subject's body is squeezed 
by this technique to create the subjective impression of whole body 
response to high acceleration. At the same time, the segmented 
inflatable seat cushion built into the pilot's seat can be differentially 
inflated to simulate force and acceleration cues. These devices have 
received favorable evaluations where tested, and are under consideration 
for augmentation if not replacement of motion cue generation systems. 
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Simulator Cockpit Motion, Performance, and the Transfer of Training 
Adams (1957) identified three primary application areas for flight 
simulators: research, evaluation of performance, and training. Recent 
research has demonstrated that simulator motion cue structure is a 
determining factor of pilot performance in simulators in each of these 
applications. Ince, Williges, and Roscoe (1975) compared flight attitude 
displays in a simulator under three motion conditions. Overall perform-
ances in the simulator under washout banking and sustained pitching 
motion were reliably better and more representative of actual flight 
performance than performance without motion cues. The order of merit 
of the experimental displays, in terms of disturbed attitude tracking 
performances, also corresponded most closely to their order of merit 
in flight when the simulator was operated with washout motion, thereby 
clarifying earlier findings by Jacobs, Williges, and Roscoe (1973). 
However, recoveries from unknown attitudes incurred fewest control 
reversals when subjects had the benefit of the gravitational cues of 
absolute attitude afforded by the sustained banking and pitching mode. 
An intermediate frequency of reversals occurred with no motion, and 
the highest frequency with washout motion, which corresponded most 
closely with the acceleration cue structure encountered in flight. 
Furthermore, the high reversal frequency associated with washout motion 
corresponded most closely with the frequency of reversals in flight. 
The first experiment bearing directly upon the transfer of train-
ing from a simulator to an airplane as a function of the kind of simulator 
cockpit motion was recently conducted for an entirely different purpose; 
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the apparent finding of differential transfer was incidental but none-
theless historic. Major Jefferson Koonce (1974), USAF, was concerned 
with the reliability of instrument flight checks given in a modified 
Singer-Link GAT-2 simulator and their predictive validity to performance 
in a Piper Aztec airplane. Independent groups of 30 instrument pilots 
were tested on Day 1 and Day 2 in the simulator and then on Day 3 in 
the airplane with the results shown in Figure 2. 
The three groups of pilots were treated identically except that 
one group was tested in the simulator with the cockpit motion system 
turned off; for the second group, the motion system of the GAT-2 was 
operated with its normal sustained banking and pitching; for the third 
group, the motion system was modified to provide subliminal washout of 
banked attitudes during turns. An experimenter in the right seat and 
a second observer in the rear seat (both in the simulator and in the 
airplane) scored each subject's performances independently to allow 
calculation of reliability and validity coefficients, all of which were 
quite high. 
Group performances revealed the usual finding that either type 
of cockpit motion makes a simulator easier to fly as indicated by the 
successively better flight check scores by the sustained motion group 
and the washout motion group. Clearly, pilots make use of whatever 
cockpit motion cues are provided in a simulator. Furthermore, the two 
closely spaced flight checks of approximately 1.5 hours each resulted 
in statistically reliable improvement by all groups from Day 1 to Day 2, 
indicating that the flight check performances of all were refreshed by 
practice in the simulator (p_ < .001). 
10 
I4r 
ui 
o: 
o 
o to 12 
cr, 
o 
rr 
re 
UJ 
a 
UJ 
N 
a 
< 
V) 
3 -
I I 
10 
9 -
8 
-
-
-
-
NO . -
MOTION \ 
SUSTAINED -
MOTION ^ y 
WASHOUT.... 
MOTION ^ ^ 
1 
30 PILOTS IN EACH GROUP 
\ \ 
^x.:::V-
i i 
DAY DAY 2 DAY 3 
SIMULATOR- AIRCRAFT-
Figure 2. Transfer of refreshment of instrument s k i l l s in a Singer-Link 
GAT-2 to f l i gh t check performances in a Piper Aztec airplane. 
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In the t r a n s i t i o n t o the a i r c r a f t on Day 3 , a remarkable turnabout 
occur red . There was a s t a t i s t i c a l l y r e l i a b l e i n t e r a c t i o n between group 
performances in the s i m u l a t o r and i n t h e a i r p l a n e as a function* of the 
presence and type of cockp i t motion i n the s i m u l a t o r (p_ < . 0 0 1 ) . A l l 
groups showed fu r the r improvement on Day 3 in t h e a i r , i n d i c a t i n g e i t h e r 
t h a t i t i s e a s i e r to f l y the a i r p l a n e or tha t t h e r e was t r a n s f e r from 
t h e th ree hours of refreshment in t h e s imula tor dur ing Days 1 and 2 . 
However, t h e r e l i a b l y d i s p r o p o r t i o n a t e improvement by the group t e s t e d 
w i t h no cockpi t motion i n the s i m u l a t o r s t r o n g l y sugges ts d i f f e r e n t i a l 
t r a n s f e r . 
PROBLEM 
Any of t h r e e p o s s i b l e e x p l a n a t i o n s , or some combination thereof , 
may account for Koonce's unprecedented f ind ing . Because t h e d i f f e r ences 
among group performances observed i n f l i g h t f e l l sho r t of accepted 
s t a t i s t i c a l r e l i a b i l i t y ( . 1 0 > £ > . 0 5 ) , they may have occur red by 
chance, and t h e r e l i a b l e i n t e r a c t i o n between performances i n the 
s imu la to r and i n f l i g h t could r e f l e c t only the d i f f e r e n t i a l d i f f i c u l t y 
of f ly ing t h e s imula tor w i t h and w i t h o u t motion. A l t e r n a t i v e l y , d i f f e r -
e n t i a l t r a n s f e r may indeed have o c c u r r e d , in which case t h e apparen t ly 
g r e a t e r t r a n s f e r from f ixed -base s i m u l a t o r t r a i n i n g might be uniquely 
a s s o c i a t e d w i th the refreshment of ins t rument f l i g h t s k i l l s , o r i t 
might r e f l e c t a genera l t r a i n i n g b e n e f i t . 
C 
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In each example, performance differences between groups of subjects 
operating the simulator with washout motion and those operating the 
simulator without motion suggest that motion-aided subjects achieve 
better performance in the simulator. Holding (1965) distinguishes between 
"learning feedback" and "action feedback" in the learning process. He 
concludes that the "intrinsic, concurrent, and immediate" nature of such 
cues as motion feedback of control inputs facilitates performance more 
than it facilitates learning. Certainly cockpit motion provides accelera-
tion cues useful to the student in his performance of practice tasks, 
but do these cues improve transfer? 
Koonce's experiment dealt with the refreshment of the instrument 
flight skills of experienced pilots in various states of currency and 
non-currency. It has been speculated by many that the effects of cockpit 
motion interact with pilot experience level. More specifically, some 
believe that faithful cockpit motion is more important for experienced 
pilots (Briggs and Weiner, 1957; Flexman, 1966), while others have sug-
gested that motion combined with contact cues is more important during 
the initial stages of learning (Muckler, Nygaard, O'Kelly, and Williams, 
1959). 
Koonce found motion cue structure to be an important performance 
determinant for pilots with considerable experience in both flight and 
simulators with cockpit motion characteristics other than those in which 
they were tested. Such experience may have cause differential habit 
interference among his subjects. To provide comparative data at the 
lower extreme of flight experience, and thereby avoid markedly differen-
tial habit interference, original learning by flight-naive students was 
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investigated as a function of simulator cockpit motion conditions. 
The present experiment addressed two issues: 
1. Whether simulator cockpit motion facilitates 
transfer of basic flight skills during initial 
pilot training, 
2. Whether cockpit motion cues play a directing 
or merely an alerting role in training student 
pilots to cope with the visual and vestibular 
cue conflicts encountered in flight. 
To resolve the first issue, one group of student pilots received 
simulator training with normal washout cockpit banking motion, and a 
second group was trained with no cockpit motion. To resolve the second 
issue, a hybrid, directionally random, washout banking motion group was 
included. In each case, pitch attitudes were presented by sustained 
motion. After completing a fixed schedule of practice in the simulator, 
each group commenced an aircraft training sequence during which perform-
ance was carefully monitored. A control group received all training in 
flight. 
Although suprathreshold angular accelerations provide both alerting 
and directing cues, it has been speculated by many that it is the alert-
ing function that makes moving-cockpit simulators easier to fly than 
their fixed-base counterparts. By retaining the alerting cues from the 
onset of motion but making the direction of roll acceleration an undepend-
able cue, the beginning pilot might be taught to depend more completely 
on flight instruments as he must learn to do in the air. 
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METHOD OF INVESTIGATION 
When a t t empt ing to quant i fy the e f f e c t s of e x t e r n a l i n f l uences on 
t h e r a t e of a c q u i s i t i o n of complex s k i l l s such as f ly ing an a i r p l a n e , 
t h e r e s e a r c h e r must not over look i n t e r n a l d i f f e r e n c e s among s u b j e c t s 
which may a l s o a f f e c t t h i s r a t e . Most impor tan t among plossible d i f f e r e n c e s 
of t h i s s o r t i s the s u b j e c t ' s a p t i t u d e t o l e a r n t h e s k i l l . Whether the 
r e s u l t of v a r i a t i o n i n i n a t e a b i l i t y or d i f f e r e n t i a l expe r i ence with 
s i m i l a r s k i l l e d o p e r a t i o n s , a p t i t u d e d i f f e r e n c e s ac ross t h e sub jec t 
p o p u l a t i o n i n c r e a s e the v a r i a b i l i t y of the dependent measures . If not 
accounted f o r , t h i s i n c r e a s e can only d i l u t e the apparent s t r e n g t h of 
t h e e f f e c t s of independent v a r i a b l e s of i n t e r e s t . 
T r a d i t i o n a l l y , i n v e s t i g a t i o n s of t h e t r a n s f e r among s i m i l a r complex 
s k i l l s have d e a l t with t h i s problem by random assignment of sub j ec t s t o 
t r e a t m e n t c o n d i t i o n s and by using s u f f i c i e n t numbers of s u b j e c t s w i th in 
each t r e a t m e n t cond i t ion to equa l i ze t h e average a p t i t u d e s of t rea tment 
groups to an accep t ab l e degree . Even when t h i s i s accomplished, however, 
t h e t y p i c a l l y wide range of a p t i t u d e s w i t h i n groups i s r e f l e c t e d by wide 
v a r i a t i o n in i n d i v i d u a l l e a r n i n g r a t e s , r ende r ing the d i f f e r e n c e s among 
expe r imen ta l t r ea tmen t s l e s s conspicuous s t a t i s t i c a l l y . 
A more s e n s i b l e approach i s to accep t the e x i s t e n c e of a p t i t u d e 
d i f f e r e n c e s among s u b j e c t s and a t tempt t o n e u t r a l i z e the e f f e c t s of these 
d i f f e r e n c e s by approximating and removing the v a r i a n c e they c r e a t e . This 
i m p l i e s the a b i l i t y to measure t h e a p t i t u d e by some independent and 
o b j e c t i v e means, and t o t h e ex ten t t h a t t h i s a p t i t u d e e s t i m a t o r i s in 
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error, the efficiency of the variance removal process suffers. However, 
even an imperfectly correlating measure increases the discriminating 
power of statistical analyses. A statistical procedure that allocates 
dependent variable variation to treatment effect versus subject sources 
is the analysis of covariance as described by Tatsuoka (1971). That 
procedure was adopted for the present research. 
Aptitude Estimator Measure 
The problem of developing a valid aptitude estimating measure for 
basic flight students has, fortunately, received considerable research 
attention. Recently, Gopher and North (1974) have developed a system 
for measuring time-sharing abilities as reflected by concurrent task 
performances. Using an adaptive compensatory tracking task and a digit 
cancelling task both singly and in combination, Gopher and North tested 
a large number of students In the University of Illinois' primary flight 
training course. A number of measures reflecting individual and combined 
task performances were compared with student performances in the flight 
course as rated by their individual flight instructors. 
Four measures that jointly accounted for a large proportion of the 
rating variance were selected as components of an aptitude measure for 
the present study. Single task performance in the component tasks, as 
measured by acceleration percentage in the adaptive tracking dynamics 
and digit processing latency, were used along with proportions of track-
ing accuracy and correct digit response interval maintained during 
concurrent performance of the two tasks. Subjects for the present study 
were tested, and their scores standardized against the population used 
16 
in the task development. The standard scores were then added to produce 
a combined aptitude estimator for use in the subsequent analysis. 
Subjects 
Flight naive students were solicited by means of an advertisement 
in the Daily Illini, the campus newspaper. To obtain research findings 
that might apply to the military flight training process, subject selec-
tion criteria were designed to yield students representative of Air Force 
undergraduate pilot trainees. From approximately 500 applicants, a 
subject pool of 100 males between the ages of 18 and 26 was selected, 
with no previous experience in controlling airplanes and sufficient 
interest and availability to contribute the required time and effort. 
Flight experience backgrounds were verified by checking subject names 
and addresses against FAA listings of flight certificate applicants. None 
of the selected individuals had ever applied for a student pilot license, 
a step normally undertaken prior to formal flight instruction. Each 
subject selected for participation in the study was required to obtain a 
third class FAA medical certificate and student pilot license. These 
could be obtained only by passing a medical examination administered by 
an FAA designated flight surgeon. 
Experimental Group Assignment Strategy 
The four experimental groups were formed by assignment of subjects 
as needed to keep a running average of the group aptitude estimator scores 
approximately equal. Although not a random assignment technique, the 
approach was justified by the long duration of the data collection which 
precluded assignment of all subjects from those in the initial pool. A 
17 
period of over 18 months elapsed between the commencement of f l ight 
ins t ruc t ion and the achievement of c r i t e r ion performance by the las t 
subject t e s t ed . This occurred because of the l imited capacity of the 
program for concurrent t ra in ing of s tudents . Many poten t ia l subjects 
who professed a v a i l a b i l i t y at the beginning of that period found that 
demands upon t h e i r time had changed and precluded pa r t i c ipa t ion as the 
experiment progressed. A running subject se lec t ion s t ra tegy proved to 
be necessary. 
Assignments were made to maintain approximately equal numbers of 
subjects act ive in the various experimental groups as the t ra in ing 
progressed. Delays and disruption of t ra in ing due to bad weather and 
equipment breakdown could not be predicted or control led, nor could 
the i r possible d i f f e ren t i a l effects upon t ransfer be assessed. Balanc-
ing numbers of pa r t i c ipan t s from treatment groups in t raining a t a given 
time tended to subject them to these influences to an approximately 
equal degree and thus to leave experimental measures minimally disturbed. 
An examination of the d i s t r ibu t ion of apt i tude predictor component 
measures by means of a discriminant analysis among treatment groups, as 
f ina l ly cons t i tu ted , fa i led to show any r e l i a b l e difference among groups 
e i ther for individual measures or the l inear combination of the four 
2 
component scores ( B a r t l e t t ' s X = 16.925, df_ = 21). Selection of 
the more apt among po ten t i a l subjects as being more representa t ive of 
mi l i t a ry p i lo t t ra inees (and also for the p rac t i ca l purpose of completing 
the experimental program a t minimum cost and with l ea s t r isk of having a 
subject f a i l to achieve c r i t e r ion performance) tended to displace the 
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aptitude estimator scores of all groups in the positive direction from 
zero. Group aptitude predictor statistics are presented in Table 1. 
Equipment 
The transfer study was conceived to evaluate the benefit of sim-
ulator practice upon subsequent aircraft criterion learning for various 
conditions of simulator motion fidelity. A Singer-Link GAT-2 twin-
engine aircraft training simulator (see Figure 3) was modified to: 
1. provide the motion conditions of interest, 
2. provide a faithful representation of the 
handling qualities and procedural character-
istics of the aircraft used for the transfer 
task. 
The fixed-base condition was simulated by simply leaving the motion 
generation system inoperative during the simulated flight. The design 
of the simulator is such that instrument indications and control dynamics 
are provided by motion-independent computation; thus, except for the 
physical motion of the simulator, all groups were furnished with equiv-
alent flight cues. 
Washout motion was created by making the simulator cab's roll accelera-
tions proportional to the simulated aircraft roll accelerations within the 
acceleration limits of the motion base. The initiation of a turn caused 
the cab to tilt in the direction of turn. Once a steady state of turn 
was achieved, and a constant bank angle maintained, the cab was brought 
back to a level condition with roll accelerations below the pilot's 
threshold of perception. Rolling out of the turn to simulated straight 
flight was conveyed by a bank in the opposite direction, then a 
TABLE 1 
Apt i tude P r e d i c t o r Component Data 
TREATMENT 
GROUP 
AIRCRAFT (1) 
ACC% 
D. L. 
P (T) 
P (CRI) 
TOT 
WASHOUT 
MOTION (2) 
ACC% 
D. L. 
P (T) 
P (CRI) 
TOT 
FIXED-
BASE (3) 
ACC% 
D. L. 
P (T) 
P (CRI) 
1 
.849 
1.133 
.628 
.159 
2.769 
-
1.370 
.545 
1.181 
.196 
3.292 
.391 
.140 
1.330 
.761 
2 
-2.708 
1.035 
.637 
1.220 
.814 
1.230 
.910 
.638 
-1.094 
1.684 
.583 
- .294 
1.426 
.232 
3 
.198 
-4.685 
2.936 
2.355 
.804 
- .719 
.196 
1.415 
.761 
1.653 
.839 
.727 
- .617 
.870 
S U B J 
4 
.135 
- .168 
1.066 
- .608 
.424 
1.370 
-1.133 
1.170 
- .167 
1.240 
- .443 
.629 
1.362 
- .399 
E C T R A N K 
5 
-1.073 
.965 
.096 
- .138 
- .150 
- .266 
.323 
- .096 
.754 
.715 
.460 
.517 
.277 
- .268 
6 
- .344 
- .364 
.371 
- .320 
- .656 
- .234 
.476 
- .140 
.408 
.509 
.443 
- .028 
- .181 
0.000 
7 
.693 
.741 
- .766 
-1.543 
- .875 
.964 
-1.524 
.814 
- .263 
- .009 
1.100 
.224 
-1.043 
- .109 
8 
- .917 
- .056 
- .710 
- .050 
-1.732 
.063 
.392 
- .957 
- .659 
-1.161 
- .708 
1.483 
- .447 
-1.609 
9 
- .219 
.042 
- .578 
-1.453 
-2.207 
.891 
.797 
- .138 
- .101 
-1.501 
- .766 
.615 
- .862 
- .746 
M 
- .376 
- .151 
.409 
- .042 
- .090 
.519 
.109 
.432 
- .018 
.714 
.211 
.446 
.138 
- .141 
a 
1.088 
1.794 
1.152 
1.226 
1.507 
.807 
.850 
.800 
.621 
1.489 
.680 
.517 
1.000 
.758 
TOT 2.662 1.947 1.819 1.149 .986 .234 .172 -1 .281 -1 .759 .659 1.474 
TABLE 1 (continued) 
RANDOM 
WASHOUT 
MOTION (4) 
ACC% 
D. L. 
P (T) 
P (CRI) 
.370 
1.497 
- .032 
1.065 
.135 .615 .505 1.359 .339 - .672 .073 .320 .338 .534 
.811 1.343 .769 .909 .098 .741 -2.168 -1.566 .270 1.283 
2.489 -1.064 1.351 - .979 - .415 1.819 .885 - .404 .406 1.278 
- .232 .768 -1.297 - .348 .906 -1.790 .420 .355 .430 1.08 
TOT 3.900 3.302 1.662 1.328 .941 .928 .098 - .290 -1.795 1.119 1.747 
Aptitude Predictor Composite .6004 1.5545 
(Across all groups) 
KEY: 
ACC% is the standardized proportion of acceleration to rate dynamics in the adaptive tracking task. 
D.L. is the digit cancelling latency observed during single-task performance of that task. 
P(T) is the proportionate RMS tracking error maintained from single-tas"k to dual-task performance. 
P(CRI) is the proportionate correct digit-cancelling response interval maintained from single-task 
to dual-task performance. 
o 
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Figure 3. GAT-2 simulator in which students in the three experimental 
groups performed fixed numbers of t r i a l s on the various 
prac t ice tasks . 
Figure 4. Piper PA 28 R-200 Cherokee Arrow in which a l l students were 
trained to c r i t e r i on performance levels on the t ransfer tasks 
in f l i g h t . 
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sub-threshold return of the cab to a level attitude as the simulated 
flight attitude stabilized once again. 
Random washout motion was generated in a similar fashion except 
that when the simulated flight roll attitude remained close to level for 
a short time, the momentary value of the output of a random noise source 
was compared to a threshold value to determine whether the cockpit motion 
for the following turn would be in the direction corresponding to or 
opposed to the direction of the turn. Thus, the direction of cockpit 
rolling motions was random, but their amplitudes and onset dynamics were 
the same as in the conventional washout condition. 
Simulator dynamics were adjusted to approximate the handling char-
acteristics of the counterpart aircraft as judged by several flight 
instructors with experience in that aircraft. Although the Singer-Link 
GAT-2 simulates a light twin-engined airplane, the paired engine controls 
were mechanically linked and one set of engine instrumentation masked 
for the purpose of preserving procedural commonality. Power sensitivity 
of the simulated engines was adjusted so that equivalent power settings 
in the simulator and aircraft produced similar performance. Control 
response of the simulator was considered to be representative of the 
aircraft with the exception of the pitch trim, which was overly sensitive 
in the simulator, and could not be adjusted to a sufficient degree. 
Motion cues were realistic within the limitations of the simulator's 
capabilities, as presented in Table 2. 
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TABLE 2 
I 
Singer-Link GAT-2 Limits of Motion System Capability 
i 
! 
Acceleration 
+100°/sec2 I 
+300°/sec2 
+0.6g 
|, 
'I 
I 
Axis Position Velocity 
Pitch -13° to +8° +13°/sec 
Roll +13° +25°/sec 
Vertical Translation 
(at pilot's seat) +7.16 to -4.36" +7.16"/sec 
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The aircraft used for the transfer learning was a Piper PA-28R-200 
Cherokee Arrow (see Figure 4). It is a four-place single-engine medium 
performance light aircraft with retractable landing gear and a constant 
speed propeller. It is powered by a 200 horsepower fuel-injected Lycoming 
engine and is equipped with operable wing flaps. As defined by the 
Federal Air Regulations, Part 61, the airplane is classed as a complex 
aircraft. Although not typical of primary training aircraft employed 
in the general aviation sector, the Arrow may be taken as representative 
of basic military training vehicles such as the twin-jet Cessna T-37 in 
terms of operational complexity. For this reason and because the air-
craft provided greater flexibility in power and drag configuration, which 
jointly alter handling qualities and increase the procedural/cognitive 
components of the flight tasks to be learned, the Arrow was chosen in 
preference to a more typical civilian primary flight trainer. 
An audio intercom system was installed to facilitate communication 
in the cabin in the presence of engine noise and the replay of audio 
instructional cassette tapes to the student while in flight. The system 
provided three headset outputs, one each for the student, the experimenter 
in the right front seat, and the observer in the rear. Both the student and 
experimenter were provided with microphones; the observer was not. Only 
the experimenter's microphone could be used for radio transmission. 
Switching capability was provided to enable the experimenter to 
speak to the observer privately. 
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Experimenters and Observers 
Eleven I n s t i t u t e of Aviation staff members served as experimenters or 
observers. All were licensed f l ight in s t ruc to r s . The five experimenters were 
Aviation Research Laboratory staff members with extensive f l ight in s t ruc -
t ional experience. Experimenters were responsible for the administration 
and conduct of the individual ins t ruc t iona l sessions and also scored 
student performances, as was done independently by the f l ight observers. 
The experimenters gave the students pract ice di rect ions and narrated 
required demonstrations through the intercom s e t . All landings and 
ex t ra -cur r icu la r f l igh t segments were made by the experimenters who also 
navigated, handled communications with a i r t r a f f i c control , and watched 
for and avoided other a i rp lanes . 
Experimenters and fl ight observers were familiarized with the 
curriculum and scoring system as part of a t ra in ing sequence. Each 
experiementer was given the opportunity to act as a student for selected 
segments of the curriculum and to learn a l l maneuvers that required 
demonstration according to standardized procedures. Observers were 
required to ac t as t h i r d scorers for several f l igh ts with an experienced 
observer p r i o r to assumption of f l ight observer du t i e s . During th i s 
time, they accustomed themselves to the performance scoring techniques 
used and were encouraged to ask questions to resolve any interpreta t ion 
problems. 
Curriculum 
The decision to invest igate i n i t i a l learning to avoid the bias 
introduced by uncontrolled prior exposure to a i r c r a f t motion cues 
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constrained the training exercises to basic maneuvers appropriate to 
beginning flight students. The objective in the selection of training 
exercises was to develop a sequence of challenging but achievable tasks 
that could be taught using a building-block teaching strategy and that 
sampled a broad range of skills required of the private pilot. The 
FAA's building-block approach to flight instruction involves the 
sequential introduction of new and slightly more complex practice 
exercises as the student masters each in turn. The exercises should 
be sequenced in such a way that the transfer of learning from one 
exercise to the following one is reasonably high; thus each new task 
taxes the student's capabilities, but he has a background of skills to 
facilitate its rapid mastery. 
A sequence of 11 maneuvers, along with supplementary introductory 
and review exercises, was abstracted from the primary flight training 
course at the University of Illinois' Institute of Aviation. The 
sequence used in both the simulator and the airplane is shown in 
Figure 5. 
Simulator trained groups were exposed to the entire curriculum in 
the GAT-2 prior to beginning practice in the airplane. Progression in 
the simulator was based strictly upon completion of a predetermined 
number of trials for each maneuver and was independent of performance 
observed; thus, all simulator students practiced virtually equal amounts 
on any given maneuver in the simulator. Consequently, differences in 
transfer performances would depend only upon the transfer effectiveness 
of the different practice environments. Since these environments 
Lesson 1 
Ground School Videotape 
Homework and Quiz 
Lesson 1 Videotape 
Prefl ight Checklists 
Takeoff 
Pitch Familiarization (7 t r i a l s ) 
Trim Familiarization (6 t r i a l s ) 
Roll Familiarization (7 t r i a l s ) 
Coordination Famil iar izat ion (7 t r i a l s ) 
Constant-Banked Turns (6 t r i a l s ) 
Standard-Rate Turns (5 t r i a l s ) 
Straight and Level Fl ight (5 t r i a l s ) 
Landing Checklists 
T 
symbol denotes those exercises practiced to criterion performance 
level in the aircraft 
Figure 5. Currlcular task sequence. 
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Lesson 2 
Lesson 3 
Homework and Quiz 
Lesson 2 Videotape 
Preflight Checklists 
Instrument Takeoff Demonstration 
Review Trim 
Power Setting (6 trials) 
Airspeed Transitions (5 trials) 
Climbs and Descents (5 trials) 
Landing Checklists 
Homework and Quiz 
Lesson 3 Videotape 
Preflight Checklists 
Instrument Takeoff 
Review 
Standard Rate Turn 
Climb 
Airspeed Transition 
Standard Rate Turn 
Airspeed Transition 
Descent 
T 
Figure 5 (continued) 
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Lesson 4 
I Airspeed Transition in turn (4 trials) 
Climbing and Descending Turn (4 trials) 
Landing Checklists 
Lesson 4 Videotape 
Preflight Checklists 
Instrument Takeoff 
Review Climbing Turn 
Airspeed Transition in Turn 
Instrument Pattern #1 (1 trial) 
Instrument Pattern #2 (2 trials) 
Instrument Pattern #3 (2 trials) 
Figure 5 (continued) 
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differed only in terms of motion cue structure, differences in student 
skill level induced by differences in cockpit motion fidelity would be 
brought to the airplane. 
The instructional sequence was divided into four 'lessons' by the 
introduction of manor new skill components at three points. The first 
lesson was concerned with developing an understanding of and skill at 
basic aircraft attitude control. Independent pitch, pitch trim, roll, 
and yaw (coordination) exercises were given to familiarize the student 
with aircraft control response. The student- was required to maintain 
an assigned bank angle through a given heading change while maintaining 
altitude by pitch control. Following this, standard rate turns were 
introduced which were simply constant-bank turns at a specific bank 
angle that produced a 3 per second heading change. The maintenance 
of a standard rate of turn requires attention to the rate of turn 
indicator in addition to the gyro-horizon instrument and thus forces a 
faster and more efficient instrument scan. Straight and level flight 
is simply the maintenance of heading and altitude by noting and compensat-
ing for errors on the flight instruments. 
Each of the exercises in the first lesson group was performed at 
cruise power setting and therefore at nearly constant airspeed when 
altitude was properly maintained. The handling qualities of the air-
craft change markedly with changes in airspeed; thus, practice at 
various airspeeds is an important part of learning to control the 
airplane. Further, power adjustments, as required either for changes 
in speed while in level flight or for climbs and descents, are made 
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according to a set of procedural rules. Thus the concurrent manipula-
tion of power and aircraft attitude brings cognitive/procedural skill 
components to the flight task. 
The introduction of power management was the objective of the 
exercises in the second lesson. Following a brief review of lesson 
one maneuvers, power changes during straight and level flight were made. 
These required that the student set certain memorized combinations of 
RPM and manifold pressure while maintaining heading and altitude and 
retrimming in pitch to stabilize the aircraft. Changes in power of this 
type produce changes in airspeed. The second criterion exercise of the 
lesson involved selective power changes and landing gear and wing flap 
extensions and retractions according to prescribed procedures while 
seeking to stabilize the aircraft at assigned airspeeds and on the 
assigned heading and altitude. Finally, changes in altitude while main-
taining heading were introduced through climbing and descending flight. 
These are both highly procedural and involve standardized power manipula-
tions. 
During the third lesson, students were asked to make specified 
changes in heading, airspeed, and altitude with specified concurrent 
changes in landing gear and wing flap positions with appropriate compensa-
tions in power. These exercises demanded a more efficient instrument 
scan, greater memory span, and more rapid performance of procedures 
for successful accomplishment. 
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To the basic flight management skills introduced in the previous 
lessons, the fourth lesson added navigation, orientation, and additional 
memory burdens to the student's workload. Three instrument navigation 
practice patterns of increasing complexity were assigned in sequence. 
These patterns required the students to conceptualize the position of 
the aircraft along a memorized closed course composed of straight and 
level and level turning segments. The lengths of the straight and level 
portions of the patterns were defined by the passage of one minute of 
flight, thereby introducing the element of timing. Turning segments 
were defined in terms of magnitude and direction of turn, requiring the 
student to perform mental arithmetic to determine desired headings at 
the end of the turns. 
The instrument navigation practice patterns were all variations 
of the closed course depicted in Figure 6. In each case, the straight 
segments were flown on cardinal compass headings starting with East, 
and the sequence of turns was invariant, starting with a 90 turn to the 
left, then a 270° turn to the right, a second 90 turn to the left, and 
finishing with another 270 turn to the right. All turns were to be 
made at a constant altitude and a standard rate of 3 of heading change 
per second. In each case the pattern required 8 minutes to complete. 
The first practice pattern consisted of simply navigating around 
the course while maintaining altitude. Next, the student was asked to 
repeat the pattern with a transition from cruise to approach configura-
tion at point B, and a transition back to cruise configuration at point 
D. These transitions involve changes in power setting, airspeed, land-
ing gear and flap positions, and pitch trim setting. Pattern three was 
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Figure 6. Instrument navigation practice pattern. 
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similar but required that the transitions be made at points A and C, 
in the turns. Satisfactory performance in flight consisted of two 
sequential executions of each pattern with 3 or fewer errors. 
Instructional Approach 
A source of variation in flight training effectiveness is instructor 
technique, and a number of individuals were necessarily involved as 
experimenters. To avoid contaminating student learning rates by the 
effect of possible differences in instructional skill among these indi-
viduals, the instruction was automated. Prior to the first simulator or 
aircraft flight, the student was shown a videotape presentation that 
explained basic aeronautical principles. At that time, a textbook of 
aviation fundamentals was given to the subject, and assignments that 
included reading and written response questions were distributed. A 
supplemental handout described the objectives of each maneuver and 
required techniques of performance. 
At the beginning of each of the four lessons, students were shown 
additional videotaped material introducing the maneuvers to be covered 
during the lesson. A quiz was administered prior to each of the first 
three lessons to establish that the student properly understood the 
taped instructional materials prior to practice in the simulator or 
the airplane, as appropriate. Failure to achieve a satisfactory score 
on the quiz required remedial study before proceeding. 
During the practice flights in both the simulator and the aircraft, 
the student received instruction from audio cassette tapes. These tapes 
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reviewed performance procedures for each exercise in detail prior to 
practice. The experimenter assigned practice trials individually by 
reading prepared instructions printed in the scoring booklet. These 
instructions could not be presented by the audio cassette because' of 
the need for flexibility in headings and altitudes used due to changing 
weather conditions. Experimenters were restricted from suggesting how 
student performance could be improved from trial to trial other than to 
point out in the most general sense the nature of the student's failure 
to meet performance standards. "You failed to maintain your assigned 
altitude" would be permissible, as an example. Experimenters were not 
permitted to discuss performance during the practice trial. 
This open-loop instructional technique involved a tutorial com-
promise in that students were denied normal instructional guidance to 
maximize the rate of learning, but that was not the objective here. 
The purpose was to provide each student with an equivalent instructor 
interface regardless of experimental group, student aptitude, or experi-
mental personnel aboard at the moment. By employing this open-loop 
procedure, inherent differences in the training effectiveness of the 
different types of cockpit motion could not be compensated for and 
thereby masked by differential instructional remediation. 
Students wore Instrument hoods in the aircraft at all times during 
lessons. These are devices that restrict the student's vision to the 
aircraft instrument panel, obscuring his view through the cabin windows. 
The instrument hood guarantees that all attitude Information is being 
abstracted from the aircraft instruments as must be accomplished in the 
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simulator; thus, the simulator and aircraft training tasks involved 
close stimulus correspondence in the presentation of flight information. 
Performance Scoring 
Student practice maneuvers were scored independently by the experi-
menter and the rear-seat observer. Performance criteria for each maneuver 
were abstracted from published Federal Aviation Administration private 
pilot flight check standards. These error tolerances are presented in 
Table 3. The recording of student performance consisted of noting 
violations of these tolerances or of specified procedures at predeter-
mined points in each maneuver. Each such event constituted an "error." 
While failing to distinguish between smooth steady performance and 
erratic performance which happens to fall within limits at the scoring 
points, this method imposes a manageable workload on scoring personnel 
and provides an objective framework for scoring compared with a necessarily 
more subjective continuous scoring strategy. 
Each curricular maneuver was assigned an error budget. Student 
performance within that budget was the behavioral criterion that indicated 
readiness to progress to the next maneuver in sequence in the aircraft. 
Table 4 presents the allowable error for each of the maneuvers in the 
curriculum. In the simulator, although error scores were recorded, advance-
ment from one exercise to the next was based solely on the number of 
practice trials as has been noted. 
Experimenter and observer scoring records were kept independently; 
however, some coordination was required to confirm that both scorers 
observed that criterion performance had or had not occurred. After each 
4 
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TABLE 
Performance Standards f< 
Error Type 
Checklist Procedure 
Bank Angle 
Coordination 
Altitude 
Heading in Flight 
Heading on Ground 
Turn Rate 
Power Setting Procedure 
Airspeed 
Pitch/Power Sequence 
Parking Brake Release 
Power Application Technique 
Rotation Speed on Takeoff 
Pitch Attitude After Takeoff 
Trim Setting 
Landing Gear Retraction Altitude 
Climb Power Setting Altitude 
Fuel Pump Operation 
Timing During Instrument Patterns 
Orientation in Patterns 
Destination Altitude After Climbs/ 
Descents 
Various Exercises 
Standard for Correct Performance 
No deviation from checklist 
provided 
Assigned angle +10 
Turn and bank ball centered 
+ 1/2 ball width 
Assigned altitude + 100 feet 
Assigned or appropriate heading 
+10° 
Assigned or appropriate heading 
+5° 
Standard rate of turn + 1/2 
turn needle width 
No deviation from prescribed 
procedure 
Assigned or prescribed airspeed 
+ 10 mph 
No deviation from prescribed 
procedure 
Not omitted 
No deviation from prescribed 
procedure 
80 mph + 5 mph 
3 horizon bar widths up + 2 
bar widths 
"Hands-off" level flight 
950 feet + 150 feet 
1150 feet + 200 feet 
Not omitted 
1 minute legs + 20 seconds 
No incorrect turns 
Assigned destination altitude 
+ 100 feet 
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TABLE 4 
Allowable Error Budget for C r i t e r i o n Maneuvers 
Maneuver Criterion Performance Standard 
Constant Bank Angle Turn 
Standard Rate Turns 
Straight and Level Flight 
Straight and Level Power Changes 
Straight and Level Airspeed Transitions 
Climbs and Descents 
Airspeed Transitions During Turns 
Climbing and Descending Turns 
Instrument Navigation Pattern I 
Instrument Navigation Pattern II 
Instrument Navigation Pattern III 
Two successive error-free trials 
Two successive error-free trials 
Two successive error-free trials 
Two successive error-free trials 
Two successive error-free trials 
Two successive error-free trials 
Two successive trials with one 
error or less each 
Two successive trials with one 
error or less each 
Two successive trials with three 
errors or less each 
Two successive trials with three 
errors or less each 
Two successive trials with three 
errors or less each 
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t r i a l on which the exper imenter judged performance to be w i th in the 
a l l owab le e r r o r t o l e r a n c e , he would g lance back toward the f l i g h t 
o b s e r v e r . The f l i g h t o b s e r v e r would s i g n a l h i s vo te us ing s i l e n t hand 
s i g n a l s . 
A performance record ing system was devised to p r e s e r v e e r r o r by 
t r i a l i n fo rmat ion . Scoring book le t s ( s ee Appendix B) were used by the 
exper imente r and the f l i g h t observer to r e c o r d the d a t e and du ra t i on 
of each a c t u a l o r s imula ted f l i g h t and t h e i r independent scor ing of a 
s t u d e n t ' s performances on each t r i a l of each maneuver or procedure 
throughout t r a i n i n g . The book le t s con ta ined e r r o r s t a n d a r d s for each 
maneuver along wi th l e s son sequence d i r e c t i o n s for the exper imente r . 
A g r i d was p r i n t e d bes ide each maneuver, w i t h each box in the g r i d 
r e p r e s e n t i n g a p a r t i c u l a r e r r o r type made on a p a r t i c u l a r t r i a l a t t emp t . 
A mark in the box i n d i c a t e d t h a t an e r r o r had occur red . A marking code 
was e s t a b l i s h e d t h a t p e r m i t t e d up to f i ve p a s s e s through the g r id wi th 
d i s t i n c t i v e n o t a t i o n for each p a s s . D e t a i l s of t h i s code are p r e s e n t e d 
i n Appendix C. 
RESULTS 
Almost incredibly, not one of the subjects who flew the simulator 
with randomly reversed banking direction commented on this character-
istic during training, and when questioned specifically at the conclusion 
of simulator training, none could recall any instance in which the 
cockpit motion had seemed strange. No subject was told about the 
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hybrid motion, or any other condition, either before simulator training 
or before proceeding from the simulator to the airplane, and care was 
taken to conceal the fact that the simulator was capable of motion from 
the fixed-base group. There was no indication at any time during the 
experiment that any subject realized that cockpit motion was an experi-
mental variable. 
Because the population distributions for such measures as time, 
number of trials, or number of errors made in performing a specific 
task are positive integers only, they are necessarily truncated at zero, 
and are therefore unsymmetrical. The application of statistical tests 
based upon the assumption of symmetrical population distributions to 
samples drawn from such distributions may be inappropriate. The trans-
formation of the data prior to statistical analysis to produce a more 
symmetrical distribution is an accepted procedure that makes possible 
the use of such tests with less risk of misleading conclusions. 
In the case of positively skewed population distributions, trans-
forming the data by means of the substitution of the log of the sample 
values reduces the skewness and produces a more symmetrical sample 
distribution. Unfortunately, where a sample value of zero might be 
obtained, a simple log transformation cannot be applied because of the 
negatively infinite value of the log of zero. In such cases, the 
appropriate transformation to apply is the substitution of the log of 
1 plus the sample value; a sample value of zero thus leading to a 
transformation of the log of 1 + 0 which equals 0. Thus, all tests for 
statistical reliability were applied to the transformed scores, and 
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all graphs show the regression of transformed performance scores on 
aptitude predictor scores. However, to make the results more meaning-
ful for the reader, tables of raw scores and raw scores adjusted for 
aptitude effects are given untransformed. 
Simulator Training Performance 
Because each transfer subject received a fixed and equal schedule 
of trials on maneuvers in the simulator, practice time was nearly 
invariant and the only measure reflecting differences in performance 
among transfer groups was error count. Table 5 presents actual and 
aptitude-adjusted time and error-count data for the simulator training 
sequence. 
Figure 7 presents individual linear regression line fits for 
transformed total simulator times as a function of pilot aptitude for 
each experimental treatment group. An analysis of covariance failed 
to demonstrate reliable differences in the goodness-of-fit of the slopes 
or intercepts of these regression lines adjusted for aptitude effects 
(£slope = ,71; ^intercept = '73)' The n e 8 a t i v e slopes are indica-
tive of a slight tendency for the more apt subjects to finish the sim-
ulator practice sequence more quickly than the less apt. However, the 
small absolute magnitude of the slopes (-0.0128, -0.0065, and -0.0062 
for washout, no motion, and random washout motion groups respectively) 
suggests that this effect is not strong and that all subjects regard-
less of aptitude within each group tended to take approximately equal 
amounts of time to complete the practice tasks. 
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TABLE 5 
Simulator Performance Data 
Treatment Group Average Average Average Average 
Simulator Total Adjusted Adjusted 
Time Errors Simulator Total 
Time* Errors* 
Washout Motion 442.2 min 95.5 441.6 min 95.5 
No Motion 442.2 min 126.7 441.3 min 125.6 
Random Washout Motion 428.6 min 118.4 430.3 min 120.9 
*Adjusted to reflect group aptitude differences 
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Figure 7. Regression lines showing best-fitting linear relationships 
between time required to complete simulator training 
sequence and aptitude predictor scores for independent 
groups of nine subjects in each of three experimental 
conditions. 
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A s imi la r analysis of covariance to remove apti tude effects from 
the to ta l simulator e r ro r count records was based upon the regression 
re la t ionships shown in Figure 8. Although the three-way comparison 
showed no r e l i a b l e difference, (p = .82; p = .16), 
slope in tercept 
paired comparisons yielded a r e l i ab l e in tercept difference between the 
washout motion and no motion groups, (p_ . = .02) . The error 
to ta l for the washout motion group, adjusted for apt i tude differences, 
was lower than that of the random washout motion group, and lower by a 
re l iable margin than the error t o t a l of the group t ra ined without motion. 
The r e l a t i ve ly f l a t slope of the regression l i n e for the normal washout 
motion group suggests tha t , regardless of ap t i tude , these subjects 
tended to make small and equal numbers of e r ro rs during simulator prac-
t ice compared with counterpart subjects in the other groups whose error 
frequencies showed grea ter dependence upon apt i tude . 
This difference in regression slopes between the washout motion 
group and the other two treatment groups might be in terpre ted as 
indicating that a l l subjects t rained with normal washout motion advanced 
in t ransferable s k i l l s to the p rac t i ca l l imit in the simulator p r io r to 
performance in the a i rp lane , whereas students of decreasing aptitude in 
the random washout and fixed-base groups might have gained additional 
benefit from continued pract ice in the simulator. If subjects i n the 
normal washout motion condition were to receive somewhat less pract ice 
in the simulator , t h e i r performances likewise might be expected to depend 
on apti tude. Furthermore, the more apt student would s t i l l be expected 
to gain maximum t ransfer benefi t , and the l ess apt student would not. 
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Errors made in the simulator were analyzed by type and by maneuver 
to reveal pat terns of occurrence. I t might be expected that those f l i g h t 
s k i l l components such as a l t i t u d e and airspeed maintenance that are 
heavily dependent upon pi tch cont ro l precis ion would show a strong reac -
t ion to the presence or absence of pitch motion cues. This r e la t ionsh ip 
was evident in the comparison of washout motion and fixed-base group 
performances. Washout motion subjects made fewer a l t i t u d e er rors (33.6) 
than did the fixed-base trained subjects (43.1) ; the analysis of covariance 
showed th is difference to be r e l i a b l e (p_ = .01) . S imi la r ly , 
airspeed e r ro r s for the washout and non-moving simulator groups (0.67 
and 12.90 respect ively) were r e l i a b l y different (p_ . = .007) . 
The presence or absence of pi tch motion cues also produced a r e l i a b l e 
difference i n slope for the regression of frequency of takeoff p i t ch 
a t t i t u d e e r ro r s on ap t i tude across a l l groups (p_
 1 = .04). 
Although the normal-washout motion students made re l iably fewer 
e r ro r s in airspeed and a l t i t u d e , there i s no indicat ion that the lack 
of pitch motion caused the fixed-base group to make a greater propor-
t ion of i t s errors on pi tch dependent s k i l l s . Airspeed and a l t i t u d e 
e r ro r s const i tuted 43.1% of the e r ro rs made in the simulator by the 
normal-washout motion group and 45.3% of the errors made there by the 
fixed-base group. 
With random washout motion, subjects ma.de a l t i t ude and airspeed 
e r ro r s at a frequency"between those of the normal washout and fixed-
base groups and group performances did not differ re l i ab ly on e i t h e r 
measure. The s t a b i l i t y of these performance rankings suggests that 
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performance for the random washout motion group suffered, although the 
nature of the pitch cues delivered by the simulator was identical for 
them in every respect to those provided by normal washout motion. 
Although unaware of the random nature of the roll motion cues with which 
they had to deal, it is apparent that these subjects, who made 43.9% of 
their errors in altitude or airspeed control, were affected in pitch 
performance by this difference in the total motion-cue environment. 
For a number of tasks that are primarily procedural as opposed to 
perceptual-motor in nature, performance was observed to deteriorate 
under the fixed-base condition. Climb power setting altitude 
(£ intercept = -°7), power setting procedure (£ s l o p e = .04), and 
checklist (p .. = .07) errors all were made in greater numbers by 
— slope 
subjects trained under the fixed-base simulator condition. This may 
have occurred because attitude control for the fixed-base student is a 
more consuming activity, leaving less attention capacity for procedure 
recollection. Since the aptitude estimator used to adjust performance 
in this analysis reflects naive attention sharing capabilities directly, 
the evidence is strong that this systematic difference in total task 
performance must be related to the absence or presence and type of 
cockpit motion rather than to individual subject differences. 
Errors observed in the simulator were analyzed as a function of 
maneuvers giving rise to them. The first currlcular maneuver requiring 
students to control attitude with simultaneous attention to pitch, roll 
and yaw was the constant-banked turn. Washout motion students made 
fewer (72 vs 97) errors during practice of constant-banked turns than 
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did the students without the benefit of motion cues, and this difference 
corrected for aptitude differences between the groups approached reli-
ability (_p_ . = .07). When power management was added to the 
task of controlling attitude, this trend persisted. 
An aptitude by performance interaction indicated by a reliable 
slope effect (p_ . = .03) for the three-way comparison of groups in 
the power-setting task was caused principally by the relatively uniform 
performance of the washout motion subjects regardless of aptitude while 
the fixed-base subjects tended to make more errors at lower aptitude 
levels, (p_ .. = .008). Perhaps the students trained under the 
washout motion condition had sufficient environmental cues to perform 
the task acceptably well at all aptitude levels, while only the more 
apt among the fixed-base subjects were able to cope with the task 
without motion cues. 
The trend of the students trained with washout motion to perform 
better than the fixed-base students continued to be evident in the 
simulator as the maneuver complexity was increased still further. When 
students were asked to perform airspeed transitions while making turns, 
washout motion students made a total of 68 errors while fixed-base 
students made 87 errors. Random-washout motion students erred 74 times. 
Corrected for aptitude, these scores were reliably different in the 
three-way comparison of groups (p
 s l o p e = .01; P i n t e r c e p t = -04)» 
and in the paired group comparisons of washout group versus fixed-base 
group (p , = .02; p . ^ _ = .02), and washout-motion group 
& y
 *- slope ^ intercept ' b 
versus random-motion group, (p_ . = .01). 
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TABLE 6 
E r r o r s Made by Each Simulator Motion Group During P r a c t i c e 
of the Three Ins t rument P a t t e r n Maneuvers in the Simula tor 
Treatment Group Ins t rument Instrument Ins t rument 
P a t t e r n 1 P a t t e r n 2 P a t t e r n 3 
Washout Motion 15 53 37 
Fixed-Base 32 102 81 
Random-Washout Motion 30 96 70 
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The addition of timing and orientation in the instrument pattern 
tasks produced similar results. Washout-motion students performed best, 
followed by random-washout motion students, who were followed in turn 
by the fixed-base students. Table 6 presents error totals for each of 
the motion groups in each of the three instrument practice pattern 
maneuvers. These scores, corrected for aptitude, show reliably better 
performances in the simulator by the washout motion group than by the 
fixed-base group on each of the three pattern exercises. 
Transfer to the Airplane 
Group means for practice time and trials prior to criterion perform-
ances and total error counts during the aircraft training sequence are 
presented by treatment group in Table 7. By any definition of the 
measure, it is clear that large positive transfer of training occurred 
as a result of the simulator practice. 
Time to criterion scores. An analysis of covariance was performed 
to adjust for individual aptitude effects and to test for reliable 
differences in flight training time required for the 11 maneuvers. The 
basis for the analysis is the time required in practice exclusive of 
time spent in demonstrating that criterion skill had been achieved. 
The covariant relationship between practice times to achieve performance 
criteria and aptitude predictor scores for each treatment group is 
represented graphically in Figure 9 by the four regression lines. 
Covariance analysis revealed highly reliable differences among 
intercepts for groups (p_ . = .005). Pairwise comparisons 
showed reliable transfer to the airplane for normal-washout and 
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TABLE 7 
Mean Times, Trials, and Errors to Reach Performance 
Criteria in the Airplane, Adjusted to Eliminate 
Individual Aptitude Effects, for a Control Group and 
Three Transfer Groups of Nine Subjects Each 
Time in min. 
Trials 
Errors 
Control 
Group 
Airplane 
Only 
182.4 
38.5 
90.0 
Normal 
Washout 
69.8 
16.1 
46.5 
Cockpit-Motion 
Transfer Group 
Fixed 
Base 
80.0 
17.1 
56.4 
Random 
Washout 
111.2 
22.2 
59.9 
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to performance c r i t e r i a and apti tude scores. 
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fixed-base groups (p. = .001 and .005, respect ively) while the 
.L l l L C JL L c U L. 
random-washout motion group approached a reliable level of transfer 
(p. = .097). Transfer groups were not found to differ reliably 
from one another in time scores in the air. Transformed time to criterion 
scores were found to correlate reliably with the aptitude estimator measure 
(r = -.404, £ < .05) 
Trials to criterion. A similar highly reliable difference among groups 
was observed in the number of practice trials required prior to the demon-
stration of criterion performance (p, = .004). Each simulator 
treatment group differed reliably from the control group (p. = 
.003, .003, and .05 for normal-washout, fixed-base, and random-washout 
motion conditions respectively). Furthermore, there was a reliable difference 
in the lack-of-fit to a common slope of the regression lines between trials 
and predictor scores for the normal-washout and fixed-base treatment groups 
(p = .04). Figure 10 presents regression lines for trials prior to 
achieving criterion performance as a function of subject aptitude predictor 
scores for each of the four treatment groups. The correlation between the 
transformed number of trials to criterion and the aptitude estimator measure 
was equal to -.445 which was reliable (p_ < .01). 
Errors in the airplane. The covariation between error frequencies 
in flight (including those errors made during review and criterion trials 
and those made during practice on maneuvers prior to criterion performances) 
and the aptitude predictor scores for subjects in each group are presented 
in Figure 11. 
Analysis of the covariance between total error counts and aptitude 
predictor scores showed reliable overall transfer (p. = .02). 
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Transfer was also reliable for normal-washout and fixed-base groups taken 
individually (p. = .001, and .02, respectively), and approached 
the reliable difference threshold for the random-washout treatment condi-
tion (p. = .08). No reliable difference was found among simulator 
treatment conditions compared pairwise. The aptitude estimator measure was 
found to reliably correlate with total error count, (r - -.471 p_ < .01). 
The relative flatness of the regression line for the normal-washout 
motion group on error counts, as on time and trials, indicates that all 
subjects, regardless of aptitude, tended to gain maximum practical benefit 
from the simulator prior to performance in the air. In clear contrast, the 
times, trials, and errors prior to criterion performances for the random-
washout and fixed-base groups indicated that while the more apt students 
gained full benefit from practice in the simulator, the less apt did not. 
Error totals reflect overall performances but offer no basis for explain-
ing the interaction between simulator motion conditions and the formation of 
the component skills required in the various maneuvers. For that information, 
it is revealing to analyze the errors tabulated by error category and by 
maneuver during which they occurred, as was done for simulator pratice. In 
that discussion, it was noted that a large percentage of simulator errors were 
pitch-related altitude and airspeed errors, and that reliable differences in 
the numbers of these types of errors occurred among simulator treatment groups. 
Table 8 presents the altitude and airspeed error counts observed in flight for 
each treatment group. 
Although there were no reliable differences in the absolute numbers 
of altitude and airspeed errors made by the three transfer groups (as 
there were in the simulator), their percentage contributions to the 
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TABLE 8 
Altitude and Airspeed Errors in Flight 
Treatment Group Altitude Errors Airspeed Errors 
Aircraft (Control) 236 94 
Normal-Washout Motion 110 53 
Fixed-Base 135 54 
Random-Washout Motion 134 63 
i 
58 
total error counts were remarkably similar from group to group (aircraft, 
38.7%; normal-washout motion, 38.9%; fixed-base, 37.6%; and random-
washout motion, 39.9%). The four-way statistical comparison among groups 
indicated reliable transfer of altitude control skills (p , ,_ = 
•*- intercept 
.05). This reliable transfer was supported by a strongly reliable 
transfer of skill for the normal-washout group (p . ^  = .007). 
°
 r
 £- intercept 
Probabilities of borderline reliability were observed for the normal-
washout and fixed-base groups in airspeed control (p_ . = .08 
and .05, respectively). 
Differences in the characteristics of simulator roll motion cues 
might be expected to affect the acquisition of bank-associated flight 
skills differentially. However, heading and bank-angle maintenance 
skills were not found to be sources of reliable differences among group 
performances in the simulator. In the air, the transfer/aptitude inter-
action differed to a marginally reliable degree among all four groups 
(p_ - = .07) in the frequency of bank-angle errors. These differences 
in performance relative to aptitude were primarily among the simulator 
treatment groups. A comparison among simulator groups revealed reliable 
differences (p_ - = .007). Individual comparison of the normal-
washout motion and fixed-base groups (p_ - = .03), and of the 
normal-washout and random-washout motion groups (p_ , = .003), also 
exceeded chance probability. 
This difference in ability to maintain a constant bank angle as a 
function of aptitude and the type of cockpit motion in the simulatdr is 
not evident in the scores for heading precision errors, reflecting poor 
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turn execution. Figure 12 presents the regression representation of 
the relationships between transformed heading error frequencies and 
subject aptitude predictor scores for each group. 
Although bank angle maintenance is important in heading control, 
the simulator trained groups did not reliably differ from one another 
in numbers of heading precision errors. Transfer from the simulator 
to the aircraft as measured by heading error frequency was quite pro-
nounced; overall group transfer was reliable (p . . = .008) as 
r
 •*- in tercept 
were t ransfer effects for each simulator group taken individually 
(p . ^ _ = .005, .007, and .02 for the normal-washout, 
x- in tercept ' ' ' 
f ixed-base, and random-washout motion groups, respect ively) . Strong 
t ransfer effects were observed based upon cer ta in of the 
individual maneuver error t o t a l s . Table 9 presents error t o t a l s for 
three s t r ik ing examples of the value of the simulator in reducing 
airborne error frequency. 
Constant-banked turns were introduced f i r s t in the t ransfer task 
sequence. Thus performance on t h i s maneuver i s a sens i s t ive indicator 
of the level of s k i l l brought from previous experience in the simulator. 
Clearly the simulator was an effect ive t ransfer learning environment; 
overa l l t ransfer was re l i ab le (p . ^ = .0001) as were the 
*- in tercept 
individual t ransfer levels of each treatment group (p_ . = .001, 
JL111_ C J. i_> t i LI L> 
.0002, and .006 for normal-washout motion, f ixed-base, and random-
washout motion groups, r e spec t ive ly ) . Again, no r e l i a b l e difference 
was demonstrated among transfer groups. 
Standard ra t e turns were not attempted unt i l constant-banked turns 
had been mastered to a standard of two e r ro r l e s s performances. Even so, 
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TABLE 9 
Error Totals in Flight by Maneuver and Experimental Treatment 
As Observed in Flight During Practice to Criterion Performance 
Maneuver Aircraft 
Group 
53 
83 
99 
Normal-Wa^ 
Motion 
Group 
7 
3 
8 
bout Fixed-
Base 
Group 
4 
5 
20 
Random Washout 
Motion 
Group 
10 
12 
43 
Constant-Banked Turns 
S tandard-Rate Turns 
Power S e t t i n g (S & L) 
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the additional demand introduced by the turn and bank instrument 
reinforced the value of simulator experience as demonstrated by a 
continuing strong overall transfer effect (p_ . = .00006) 
and reliable individual transfer levels for each simulator trained 
group (p , = .0004, .001 and .01 for the normal-washout 
motion, fixed-base, and random-washout motion groups in turn). Among 
simulator groups, no reliable differences were noted. 
Figure 13 presents the set of regression lines constructed for the 
analysis of covariance of errors made during pre-criterion practice of 
the power-setting task. More than any other single measure, this error 
total differentiated among treatment groups and demonstrated strong 
transfer effects. The power-setting task increased the subject's 
workload because it demanded that the aircraft be kept on a straight 
and level course while intermittently diverting student attention away 
from the primary flight instruments. Aircraft attitude had to be 
controlled on the basis of sampled rather than continuous flight data; 
thus for the first time immediate flight performance goals had to be 
memorized. Overall transfer for task was remarkably high and reliable 
(p_ . = .00002). Among the simulator groups, differences 
JL LL L> C JL v * C LJ L« 
were in each case reliable (p , ^  < .05). Individual simulator 
x- intercept 
treatment group transfer to the aircraft was reliable at very high 
levels except for that of the random-washout group which achieved 
marginal transfer and a dramatic decrease in error frequency. 
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DISCUSSION 
Once again, training in a ground-based flight simulator has been 
shown to yield positive transfer to performance in flight, but more 
importantly, the amount of such transfer does not seem to depend to a 
reliable degree upon the presence of motion cues, at least during 
initial training. In the simulator, a consistent and reliable trend 
across many categories of error measures favored the performance of 
the students in the higher fidelity motion condition over that of the 
student group trained without motion. Performance in the air, however, 
failed to provide a basis for reliable differentiation between normal-
washout motion and fixed-base groups. Although it cannot be said that the 
transfer levels were equivalent, there was certainly no basis in the 
data obtained here for advocating cockpit motion in primary flight 
trainers. While performance in the training simulator depends upon the 
type of cockpit motion, performance and transfer effectiveness do not 
bear a simple, direct relationship. 
Conclusions on the Research Issues 
The present experiment was conducted to gather evidence bearing 
upon the two issues presented earlier. The first dealt with the ques-
tion of whether cockpit motion facilitates transfer from simulator 
practice of basic flight tasks. Students trained under the normal-
washout motion condition did indeed show reliable transfer of learning 
to the aircraft transfer task. But then, so did those trained with no 
simulator motion, and to a sufficient degree that the performances of 
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these groups could not be statistically distinguished. The assertion 
that an enriched motion cue environment in the simulator increases the 
transfer effectiveness of the device is, at best, of questionable 
validity, considered within the bounds of the present study. 
The second issue addressed was the determination of the nature of 
motion cues used by the student. If such cues merely alert the student 
to attend to aircraft instruments during changing conditions, students 
with random-washout motion and normal-washout motion could be expected 
to perform equally well on average. On the other hand, if these cues 
are important determinants of the direction of response to changing 
conditions, the unreliable directionality of the random-washout motion 
would be expected to degrade performances in the simulator, with possible 
consequent adverse affects upon transfer. The results bearing upon this 
issue do not support a positive conclusion. Performances in the simulator 
were generally though not reliably better with normal-washout motion 
than with the directionally random motion. A consistent tendency was 
clear, however, from the fact that the normal-washout motion group made 
fewer errors during practice in the simulator on 78% of the measures. 
Overall Savings and Transfer Effectiveness 
Flight time measures used in the statistical comparisons of group 
performances included only the time spent practicing the eleven criterion 
maneuvers. Additional flight time, in amounts approximately equal for 
each transfer group and slightly greater for the control group, was 
required for presenting taped instructions, for review and criterion 
trials, and for flight activities by the safety pilot unrelated to 
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student training, such as takeoff, flying to and from the practice aiea, 
approach delays, and landings. 
While the scientific aim of providing a uniform and sensitive quan-
titative basis for evaluating experimental treatments was promoted by 
basing comparisons on practice time only, the practical application of 
the findings requires an additional analysis more representative of 
actual instructional economics. For meaningful cost effectiveness 
comparisons, total flight time, excluding only that time required for 
demonstration of criterion performance, is presented for each group in 
Table 10, which also includes flight time saved, time spent in the 
simulator, and the resulting transfer effectiveness ratios (Roscoe, 
1971). 
Cost Effectiveness 
The transfer effectiveness ratio is a measure of the efficiency of 
training in the simulator relative to the airplane. Here, for example, 
each hour of simulator time under the normal-washout motion condition 
replaced, or "saved", 0.314 hours of practice in flight prior to 
criterion performances. The inverse of the transfer effectiveness 
ratio sets a threshold of airplane to simulator operating costs above 
which simulator use is cost effective. The inverse values of the 
transfer effectiveness ratios given in Table 10 are 3.18, 3.35, and 
4.00 for the normal-washout, fixed-base, and random-washout modes of 
simulator operation, respectively. Typical 1976 costs of owning and 
operating primary training airplanes at a modest profit are on the 
order of $28.00/hour, including instruction. Corresponding costs for 
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TABLE 10 
Summary of Overall Flight Time Savings in Minutes 
and Transfer Effectiveness as a Function of 
Simulator Cockpit Motion Conditions 
Experimental 
Group 
Airplane Only 
Normal Washout 
Fixed-Base 
Random Washout 
Flight 
Time 
387 
248 
255 
280 
Time 
Saved 
139 
132 
107 
GAT-2 
Time 
442 
442 
429 
Transfer 
Ratio 
0.314 
0.299 
0.250 
68 
two ground-based flight trainers representative of moving-base and fixed-
base operation, respectively, are summarized in Table 11. 
Although the type of moving-base trainer cited in Table 11 was not 
represented in this experiment, the normal-washout motion of the modified 
GAT-2 included pitching and banking cues most nearly corresponding to 
those in question. Multiplying the inverse transfer effectiveness ratios 
obtained for normal-washout motion and fixed-base operation by the 
respective costs given in Table 11 yields minimum airplane operating 
costs of $48.65 and $35.44 for economical use of moving-base and fixed-
base trainers in the 6.5-hour flight curriculum taught in this experiment. 
If there were no other considerations, use of either type of trainer 
should be rejected as uneconomical. However, such a conclusion is 
unwarranted and would be misleading. 
Factors Affecting Transfer 
Factors other than simulator cockpit motion influenced transfer 
effectiveness in predictable directions but by unknown amounts in this 
experiment. The maneuvers taught, the amount of training given in the 
simulator, the highly standardized instructional procedures, and limited 
performance feedback were all decided upon in the interest of precision 
of experimental control and sensitivity of discrimination among experi-
mental conditions; each served also to limit transfer in all groups, 
presumably to a uniform extent. 
Certain maneuvers that can be taught effectively in simulators were 
not included to reduce the likelihood of disrupting the experiment by 
damaging the specially equipped airplane. Individualization of instruc-
tion in response to student difficulties and other techniques of training 
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TABLE 11 
Typical Direct Costs of Owning and Operating 
Representative Moving-Base and Fixed-Base 
General Aviation Flight Trainers 
Yearly 
@ 1%/ 
Year Ma 
Yearly 
Hourly 
@ 75C 
Hourly 
Costs 
Amortization 
mo 
intenance 
Total 
Cost 
hr/yr 
Instruction 
Sustained 
Bank, and 
TYPE OF 
Pitch, 
Yaw 
Motion 
$2625 
$2850 
$5475 
$ 7. 
$ 8. 
30 
00 
SIMULATOR 
Fixed-Base 
$1560 
$ 375 
$1935 
$ 2. 
$ 8. 
60 
00 
Hourly Total $ 15.30 $ 10.60 
70 
for maximum transfer were not employed by the instructors in the interest 
of uniform experimental treatment. The fixed amount of simulator train-
ing, independent of student aptitude or demonstrated performance, was 
essential to the meaningful comparison of motion conditions in terms of 
transfer effectiveness but does not represent the optimum simulator use 
strategy. 
Optimization of Simulator Use 
Optimization of simulator use involves consideration of the diminish-
ing nature of the incremental transfer effectiveness function (Roscoe, 
1971) and the fact that this function varies both among students and 
with changes in simulator characteristics, curriculum content, instruc-
tional practices, and interpolation of practice in the simulator and 
airplane, to name but a few of many factors. The amount of simulator 
training given was determined during extensive pretesting to assure 
students at the lower aptitude levels sufficient transfer to reach 
criterion performance in the airplane in a reasonable time, regardless 
of the simulator motion condition. This inevitably gave the more apt 
students, particularly those in the normal-washout motion group, sim-
ulator training well beyond their individual cost-effective crossunder 
points (Roscoe, 1975). This effect is clearly evident from the varying 
slopes of the regression lines for different groups shown in Figures 
8-11. 
Simulator Selection and Use 
Despite the experimental constraints that served to limit total 
transfer for some and transfer effectiveness for others, a further cost 
71 
analysis of the unduly pessimistic results provides, through example, 
a rational basis for simulator selection and use. Figure 14 depicts 
hypothetical relationships among incremental and cumulative transfer 
effectiveness and associated profit or loss as functions of the amount 
of training time in representative fixed-base and moving-base general 
aviation flight trainers. The scales of transfer, time and cost have 
been set to be consistent with the amount of training and findings of 
this study, but the relationships shown are of a generalizable nature, 
subject to scale adjustments to accommodate longer periods of training 
and higher levels of transfer effectiveness associated with better 
conditions for learning. 
For a particular simulator, a cost effectiveness crossunder point 
is reached when its incremental transfer effectiveness ratio equals the 
ratio of its hourly cost to that of the counterpart airplane. With cost 
ratios of 0.546 and 0.379 between the two simulators and the airplane 
represented in Figure 6, corresponding incremental transfer effectiveness 
ratios are reached at slightly less than 1 hr and 2 hr, respectively, 
for this brief, 6.5 hr flight curriculum. Thus, in each cockpit motion 
condition, use of the simulator beyond these respective points would 
waste the time of the student, the instructor, and the simulator, all 
of which may be expressed in terms of money. 
There is compelling evidence from the results obtained that the 
amount of simulator training given students in this experiment was 
uneconomical under the particular circumstances that prevailed. For a 
training simulator to be cost effective, its cost must be low, its 
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transfer effectiveness high, and its use limited to the point at which 
its incremental transfer ratio crosses under its cost ratio relative to 
the airplane. 
Experimental Methodology and Measures 
The results of the present study illustrate that the selection of 
experimental measures for simulator transfer studies should be made 
carefully. Of a large number of performance evaluation measures consid-
ered, and of a smaller number actually used in the present experiment, 
only a few provided a consistent basis for discriminating among experi-
mental treatment groups. In general, measures associated with the more 
difficult perceptual-motor skills of flying were found to be superior 
in this respect. Not surprisingly, performances of less challenging 
control tasks have little discriminating value, arid measures of pro-
cedural compliance could not be expected to discriminate well because 
procedural fidelity of the simulator was constant for all motion 
conditions. 
The stability of those measures which did serve to differentiate 
among treatment conditions demonstrates that the use of transfer groups 
as small as nine subjects each is effective when subjects are matched 
among groups by the use of an independent performance aptitude 
estimator and by applying the analysis of covariance adjustment pro-
cedure. Neither aptitude prediction nor analysis of covariance have 
been used previously to cope with the large individual differences 
among subjects typically encountered in flight training and transfer 
research. In view of the direct relationship between the cost of such 
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research and the number of subjects involved, the future use of this 
method is encouraged, and continuing work to develop better learning 
aptitude measures is warranted. 
Perceptual and Performance Equivalence 
There have been suggestions made in recent literature that the 
measurement of transfer of training might not be the best approach to 
the evaluation of training device effectiveness. Mudd (1968) attacks 
transfer studies on the grounds that they provide situation specific 
conclusions only and not generalizable principles for increasing 
simulator effectiveness by fidelity manipulation. As an alternative, 
he draws upon the work of Sadoff and Harper (1962) in handling qualities 
assessment to suggest the direct subjective assessment of fidelity at 
the component level. This assessment is to be made by introspective 
reference to a memorial model of the operational cue environment. It 
is asserted that high fidelity elicits a behavioral environment correspond-
ing most closely to the operational situation; hence, transfer effectiveness 
is maximized. 
Mudd's (1968) arguments can be criticized on three grounds. Intro-
spective judgments are highly suspect as scientific data because of their 
great variability and because their inherently private nature renders 
their objective communication equivocal. Furthermore, the behavioral 
environment of a simulator pilot assessing the fidelity of a training 
device may be affected by the assessment process itself. Thus a distorted 
appraisal of the simulator qualities that affect the flight task may be 
provided. Thirdly, the data gathered here do not support the contention 
that heightened physical fidelity leads directly to increased transfer 
effectiveness. 
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Caro (1970) proposes another approach based upon a combination of 
analytical and pilot rating methods. Limiting consideration to visual and 
functional characteristics of training devices, he suggests that heightened 
transfer results from corresponding stimulus-response associations in the 
trainer and operational task situations. An analysis is made to identify 
and compare stimulus elements in the two environments, followed by pilot 
evaluation of the similarities of the corresponding stimuli and the 
responses they elicit. To the extent that these agree, positive transfer 
is predicted. 
Caro's method lacks quantitative precision, and may be inappropriate 
for use in connection with motion cue comparisons. The human motion 
perception apparatus is not adept at isolation of components of the total 
perceived acceleration environment. Thus critical evaluations would have 
to be made by consideration of each component in isolation. Such a strategy 
would ignore important interactive effects. 
Matheny has combined these ideas in an unpublished technical report 
for the Air Force Office of Scientific Research dealing with the effective-
ness of training devices and the perceptual or performance equivalence 
between the device and its operational equivalent. He initially speculates 
that transfer effectiveness is maximized if the perceived environment in 
the simulator corresponds as closely as possible to the perceived environ-
ment in flight. This theory assumes that all performance determining 
factors of the simulator are perceivable. Recognizing that this may not 
always be the case, Matheny suggests that the effectiveness of the training 
device may depend more directly upon the performance equivalence between 
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the two environments. We have already noted, however, that the environ-
mental cues which promote high performance in a task are not necessarily 
the same as those which promote learning (Holding, 1965). The present 
research fails to support either perceptual or performance equivalence 
as a strong correlate of transfer effectiveness. 
Two regression lines from Figure 9 relating time-to-criterion in 
flight to pilot aptitude for the groups that flew the simulator with 
normal-washout motion and with random-washout motion are reproduced with 
an expanded ordinate scale in Figure 15. In view of the fact that no 
subject in the random-washout group at any time detected the half-time 
diametric conflict between roll accelerations and instrument indications 
of bank attitudes, there is no reason to question the subjective perceptual 
equivalence of the two simulator motion conditions for these beginning 
flight students, although the randomly reversed direction of cockpit motion 
was painfully evident to the experimenters and performance observers in the 
simulator. Although these two widely different simulator motion conditions 
may be "perceptually equivalent," they are equivalent in no other respect. 
Group performances in the simulator, illustrated in Figure 9, showed 
a close performance equivalence between the random-washout motion group 
and the fixed-base group, both of which appeared to differ from the normal-
washout motion group. Clearly the fixed-base condition is not perceptually 
equivalent to either type of cockpit motion, even for beginning flight 
students. These findings in conjunction with those of Koonce serve as a 
warning against predicting group performances in flight from group perform-
ances in training simulators, despite the fact that predictions of individual 
performances in flight relative to group means may be highly reliable 
(Koonce, 1974). 
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APPENDIX A 
DATA AND ANALYSES 
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The following pages present raw and transformed scores, intermediate 
s t a t i s t i c s and re su l t s of the covariance analyses of measures made during 
the study. Plots are included to clarify the re la t ionship between each 
measure and the apt i tude estimator measure used to adjust group scores. 
For a number of e r ror measures presented, frequency of occurrence 
was too low to provide a basis for meaningful analys is . These data have 
been included for the benefit of readers considering the problem of 
measure se lec t ion in future research. They have not been cited in the 
body of t h i s d i s s e r t a t i o n . 
82 
SUMMARY MEASURES OF PERFORMANCE IN THE SIMULATOR 
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UJ 
u. 
o 
cc 
UJ 
00 
a > 
D 
+ 
FIXED-BASE GROUP 
2.00 
RANDOM WASHOUT 
MOTION GROUP 
WASHOUT MOTION GROUP 
O 
/ 
00 
Z 
-2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
5ubjact Hank 
I 
2 
3 
4 
5 
6 
7 
B 
9 
Has 
I I t 
Transforaad RSM 
06 
03 
106 
100 
104 
100 
90 
99 
92 
Transfornsd 
1 940 
1 924 
2 029 
2 O04 
2 021 
2 004 
1 939 
2 000 
1 969 
Mlhll-HASh I.UI.UP 131 
Ha* 
139 
99 
77 
149 
115 
96 
169 
116 
161 
Transformed 
2 146 
1 996 
1 992 
2 176 
2 134 
1 997 
2 230 
2 060 
2 210 
it»Niin« 
Has 
Sror. 
90 
149 
130 
97 
49 
194 
147 
115 
159 
-DASHIlUr I1IIII0P 141 
Transformed 
1 900 
2 164 
2 117 
1 944 
1 699 
2 190 
2 170 
2 064 
2 204 
INTERMEDIATE PHSULTS 
sun X 
sun X squared 
sum Y 
sum Y squarad 
sum X'Y 
Y aaan 
slopa 
Intarcapt 
alpha . 
X main > 
0.05 
0 0306 
SI • 0 31493 
Flslops) ' 
FfIntarcapt) 
0 
. 2 
19422 
0UB7I 
S2 ' 
PIFI 
9 
6 4220 
72 3144 
I f 0305 
39 4196 
12 636] 
0 7136 
1 9034 
-0 0057 
1 9975 
0 32075 
slopal / l l lo l ) • 0 
PIFIIntsrcs p t M H o l l • 0 
9 
5 9290 
21 2976 
10 93H4 
39 5373 
11,9569 
0 6508 
2.0932 
-0 0261 
2,1103 
S3 • 0,37670 
02494 
I57U2 
9 
10 
39 
10 
30 
19 
1 
2 
0740 
7014 
4627 
1040 
9799 
1193 
-0.0201 
2 0829 
RLSULT5 
analysis 
2«J<4 
2 '3 
2'4 
3«4 
Flslops) 
0.1942 
0 4902 
0 3260 
0 0019 
P IF I l lope l /Wol l 
0,024933 
0 495306 
0,577060 
0,965900 
Fllntarcspt) 
2 
7 
1 
0 
aim 
4256 
6790 
1046 
I'tnilnt.rcarit l/llio) 1 
0 
0 
0 
0 
197023 
015654 
219157 
673942 
ANALYSES OF COVARIANCE OF ERROR FREQUENCIES GROUPED ACCORDING 
TO TYPE OF ERROR FOR ERRORS MADE DURING SIMULATOR PRACTICE 
86 
ERRORS IN CHECKLIST EXECUTION 
MADE DURING SIMULATOR PRACTICE 
UJ 
Q 
< 
CO" 
cc 
o 
cc 
cc 
UJ 
cc 
UJ 
CO 
D 
+ 
o 
.75 
FIXED-BASE GROUP 
.50 
.25 
RANDOM WASHOUT 
MOTION GROUP 
WASHOUT MOTION GROUP 
.00 -
• _L I 1 
0 1 2 
APTITUDE ESTIMATOR SCORE X, 
Subject Stank How 
-Scorn 
Tram forwid Sea
" 
TIDH 1.IHIUP (P) 
Transformod 
0 OOO 
0 602 
0 60? 
0,301 
0 602 
0 000 
0 JOI 
0 000 
0 301 
Ha* 
0 
J 
0 
b 
3 
1 
6 
b 
6 
-HrVih nnuup i n 
Tronsformtd 
0 000 
0 602 
0 000 
0 ItH 
0 602 
0 JOI 
0 B4& 
0 778 
0 1Mb 
nANIKIH-riAbHOUT GROUP Ml 
(law 
1 
2 
I 
0 
2 
1 
1 
1 
b 
Transroratd 
0 301 
0-177 
0 301 
0 000 
0 4 77 
0 301 
0 301 
0 301 
0 770 
IIITI MEDIATE I1E5ULTS 
sua X 
sua X squared 
sua Y 
sua y squared 
sua X'Y 
X Been 
Y mean 
slope 
Intercept 
alpha • 0 
X aeen * 0 
SI • 1,34952 
05 
0306 
S2 -
6,4220 
22 3144 
2 7093 
1,3393 
2 J593 
0 7136 
0 3010 
0 0240 
0 2839 
1 64366 S3 . 
9 9290 
21 2976 
4 7516 
3 4550 
0 3924 
0 6500 
0 5200 
-0 1574 
0 6317 
1 07412 
10,0740 
35 7014 
3 2373 
1,9139 
2 5235 
1 1191 
0,3397 
-0.0451 
0 4102 
Flslops) > 2 29902 
FlIntercept) • 1 61242 PIFIslopel / l l lo l l . 0 PIFI Intercept l / l l to l l > 0 12317 22114 
HISUUS 
analysis 
2«3"4 
2" 3 
2«4 
3S4 
Flslops) 
2 2990 
1 9964 
0 0223 
2 2036 
PIFIslopel/ l l loll 
0,123167 
0 069733 
0 379039 
0,139831 
F l l n t . r c . p t ) 
1 6124 
2,3136 
0 3196 
1.1100 
PIFI Intercept l / l l ln) l 
0 221142 
0,133977 
0,980191 
0 309752 
t) 
87 
ERRORS IN BANK ANGLE MAINTENANCE 
MADE DURING SIMULATOR PRACTICE 
UJ 
Q 
< 
cc 
O 
DC 
CC 
UJ 
Li_ 
>~cc 
UJ 
2 
1.00 
ID 
O 
.75 
FIXED-BASE GROUP 
WASHOUT MOTION GROUP 
RANDOM WASHOUT MOTION GROUP 
50 
i 2 
ooo —, 1 
- 2 • 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
tnjujict Rank 
AlHCUAfr mump ( D HASmiui-miniiH bHiiuP i?i nxfcn-HAhb tsiKHJP u i RMIIHlM-rift51l()Ur umiUP Mi 
TransCornad llnx 
-SCflCfl-
5 formed 
-•iMCtt.-
trtimtormfid Transfor«fld 
- S c o r n , 
4 
6 
I J 
4 
6 
a 
a 
0 
s 
O 6V9 
O d 4 j 
1 146 
O 6VV 
O Q4tf 
O WS4 
O 7/B 
0 nts 
O 7 / H 
9 
fl 3 
I J 
13 
3 
14 
4 
I J 
1 000 
0 9b4 
0 60? 
1 146 
I 146 
0 602 
1 176 
0 4 W 
1 146 
2 
a 
a 
2 
1 
13 
10 
12 
14 
0 477 
O 9b4 
0 VJ4 
0 477 
0 391 
1 146 
1 041 
1 114 
1 176 
INIbHMLDIATE HfcSULTS 
lun X squarad 
iun y 
SUM i squeirtd 
turn X'Y 
X Main 
V mttn 
l lopt 
Intarcapt 
alpha • 0 
X a«an • O 
SI - I 31361 
rtsiopt) • 
Ftltitorcapt) -
6 4 2 2 0 
22 3 1 4 4 
7 5 2 3 0 
6 4462 
5 4 9 6 9 
0 7136 
0 0 3 3 9 
0 01)73 
O .B307 
9 9?V0 
21 2V76 
0 4 ) 1 0 
0 4491 
3 493d 
0 6J90 
0 9413 
- 0 0030 
0 9446 
10 0740 
3J 7014 
7 6413 
7 3092 
6 .2461 
1 1193 
0 8 4 9 0 
- 0 0945 
0 . 9 5 4 8 
I.06J97 
0 40648 
S2 • I 44672 
P IF Is lopsl / l l lo l l • 
P I H I n t e r c e p t M H o U 
53 > I 49796 
0 36297 
0 67068 
analysis 
2<3'4 
2"3 
2'4 
3«4 
I 0640 
0,0294 
1.7707 
0,9836 
P IF Is lopaMl lo l l 
0 362V69 
0,846207 
0,20436.1 
0 338142 
0 4069 
1 11191 
0,0013 
0 2316 
P IF I In terceptMHol ) 
0,670679 
0,292676 
0, 779P9 
0 637309 
88 
ERRORS IN FLIGHT COORDINATION 
MADE DURING SIMULATOR PRACTICE 
WASHOUT MOTION 
'GROUP 
RANDOM WASHOUT 
MOTION GROUP 
FIXED-BASE GROUP 
I L 
- 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
Transform 
. -SEOUL. 
Rai 
,.„5cgr».. 
T r a n s f o r m t d 
•JaiOXB— 
U-BASb tll.qi 
Haw T r a n s f o r a a d 
_&£0aU L i iau i 
Trnnsformd 
b 
0 
0 
0 
0 
0 
0 
0 
0 
0 
000 
000 
301 
000 
301 
000 
000 
000 
000 
0 000 
0 000 
0 000 
0 , 0 0 0 
0 000 
0 000 
0 000 
0 301 
0 000 
0 000 
0 000 
0 0 0 0 
0 301 
0 0 0 0 
0 0 0 0 
0 000 
0 0 0 0 
0 0 0 0 
INTERMhillATE ItrSULTS 
sun x 
stm X s q u a r a d 
sun V 
sun Y s q u a r a d 
sun X ' Y 
X an an 
Y n a n 
slop* 
Intarcapt 
Alph* • 
X iMdn ' 
0 0!> 
0 UJ06 
F(s)opa) - 0.67JU0 
FtIntarcapt) > 0,20694 
S2 " 0 30040 
PfHUopi> /H(aH • 
P IFdnt t rcapt l / lKoH • 
6 4'20 
n JM4 
0 3010 
0 0906 
-0 3491) 
0 / I J6 
0 0334 
-0«OJIO 
CJ.O-J62 
S3 -
b u?90 
21 2976 
0 3 0 1 0 
0 0906 
0 J4*>9 
0 6500 
0 UJ34 
0 OQuD 
0 027V 
0 . 3 0 7 V U 
10 0740 
3 » » 7 0 I 4 
0 6021 
0 l t i . 2 
0 ft) 36 
I . J 1 V 3 
0 066V 
0 , 0 0 4 5 
0 . 0 6 1 0 
0 52049 
0 15320 
anslyslf 
2«3«4 
2" 3 
2«4 
3«4 
0 6738 
1 40 76 
0,9340 
0 0103 
PIFIslopsl/ l l lol l 
0,520430 
0,295201 
0 190213 
0,920493 
0,21169 
0,0002 
0 4301 
0,2812 
PIFdntsrcspl l / IMol l 
0,751204 
O.909J99 
O.3I0076 
0,603654 
89 
ERRORS IN ALTITUDE 
MADE DURING SIMULATOR PRACTICE 
UJ 
Q 
< 
cc 
o 
cc 
cc 
UJ 
UL 
_-° 
>- cc 
UJ 
00 
1.70 
1.60 
1.50 -
FIXED-BASE GROUP 
RANDOM WASHOUT MOTION GROUP 
WASHOUT MOTION GROUP 
1.40 
ID 
O 
_J 7 Z 
.00 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
b u b j a c t Hank 
1 
2 
J 
4 
b 
6 
7 
0 
9 
AlHCHAhT liUlllJP ( I ) MAbHUUT-Ml 
Haw I r a n s f o r m a d Ha* 
3 J 
JO 
26 
30 
3s 
JV 
33 
Jl 
43 
T r a n s formad 
1 J J 6 
1 491 
1 431 
1 4V1 
1 ' J J 6 
1 6 0 2 
1 b J I 
I .S0.1 
1 6 4 3 
Ram 
4 * 
JH 
J 2 
' J 4 
41 
J2 
t>6 
46 
44 
- t i A . h ( J H I U P (.11 
Tr insformad 
1 663 
1 SSM 
1 ..19 
1 1*0 
1 6?J 
1 b ) 9 
1 / 3 6 
1 6 7 2 
1 6i) 3 
HA.ifKIH-rl 
W«." 
40 
^ 3 
41 
32 
I d 
3 0 
51 
37 
32 
AhHIlUT OHIIUP H ) , 
l r a n s ( o r « a d 
1 ,613 
i m 
1 623 
1 *>IV 
1 279 
1 JOB 
1,716 
1 5B0 
1 724 
IIIII:ltUtl)|*TE RLSUI.TS 
n 
sun X 
sun X squarad 
sun Y 
sun Y sciuarsii 
sun X'Y 
X ns m 
Y nsan 
slope 
Intercept 
alpha . 0,05 
X nsan . 0 8306 
M " 0 24977 5? " 
9 
6 4 221) 
22,3144 
13 B0H8 
21 2197 
9 VJI)3 
0 7136 
1 3341 
-0 01 71 
1 546j 
0 2JI66 S3 " 
9 
j V290 
21 29 76 
14 7356 
24 1019 
9 49311 
0 6389 
1 63 73 
-U 0123 
1 6494 
0 3038 7 
9 
10 0/40 
33 7014 
14 4933 
23.9076 
16.12)5 
1 1193 
1.6104 
-0.0039 
1.6147 
Flslops) • 
F( lntercept) 0,07932 2 39392 
PIFIslopeMHol) - 0,97402 
P IMIn te rcep l ) / l | lo | | • 0,11440 
2"3«4 
2'3 
2*4 
J«4 
0 0793 
0 0346 
0 12113 
0 04j0 
PIFIs lopel / l l lo l l 
0 924022 
0 933130 
0 725922 
0,03512B 
FUntercepU 
2 3839 
9 9525 
2 1309 
0 1637 
PIFI Intercept l / l l lo l l 
0 114391 
0 010462 
0 163136 
0.691496 
90 
ERRORS IN HEADING WHILE IN 
SIMULATED FLIGHT 
1.60 
UJ 
Q 
< 
CO 
cc 
o 
cc 
cc 
LU 
u. 
.o 
>~ cc 
LU 
1 40 
1.20 
WASHOUT 
MOTION GROUPN. 
RANDOM WASHOUT MOTION GROUP 
1 00 
o 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
b u b j i e t Hank 
1 
a 
V 
AIHUMI-T C1HI1UP ( 1 ) 
111* T r a n s f o r m e d 
JUS11UUJ. 
H i -
I d 
14 
27 
19 
1 / 
21 
14 
Is 
24 
I r a n s f a r n t ' l 
1 2 / v 
1 I / O 
1 4 4 / 
1 JOI 
1 2 J 3 
1 3 4 2 
1 176 
1 204 
1 39U 
H.1M 
13 
IV 
V 
?.l 
?\ 
a 
36 
10 
23 
f r ins formed 
1 413 
1 JOI 
1 ouu 
1 44 7 
1 Jf)U 
0 Va4 
1 J6d 
1 041 
I 4 | a 
Haw 
6 
31 
J l 
13 
V 
30 
36 
23 
JO 
TransJori>«d 
U U 4 j 
1 bO'j 
1 303 
1 204 
1 000 
1 491 
1 368 
1 JUO 
1 491 
I N l b H H H I I A T E HbSULTS 
n 
sun X 
I U * X s q u a r a d 
sun Y 
sun Y s q u a r a d 
sun X ' Y 
X mean 
Y nei in 
s l o p a 
I n t e r c e p t 
a l p h i • 
X » • in • 
O 0> 
O t)J06 
SI - O HVOHiJ 
( • l i l o p o ) -
( • ( I n t e r c e p t ) 
O . V J I J U 
. U 2 4 / 7 6 
S2 « 
H I ( 
V 
6 4 ? 2 0 
22 3 1 4 4 
I I J / d V 
14 9/0-> 
H 2 6 V 6 
0 M J n 
1 2f}63 
0 , 0 0 0 4 
1 2 8 6 2 
0 , 9 7 1 6 0 
l l c p t l / H f o ) ] • o 
I ' l l ( I n . t r c i p t M K o ) 1 - o 
^02^^ 
/H26t 
t.3 -
V 
3 V2VO 
21 2 9 7 6 
I I 3 2 2 2 
13 1306 
7 U I 2 J 
0 t iJ lM 
1.21102 
0 . 0 I 2 U 
1 2 / 1 8 
0 VV253 
V 
10 
33 
I I 
16 
11 
1 
1 
- 0 
1 
0 7 4 0 
7014 
9907 
3 0 / 6 
767V 
1193 
JJ23 
0677 
40HI 
H f U U S 
a n a l y s t ' 
2 « J * 4 
2*3 
2 ' 4 
3*4 
( • ( s l o p e ) 
U . V 3 I 4 
O 039d 
1 4 J CO 
1 . 1 2 6 0 
P U s l o p o ) / l i t o ) | 
0 40?,»J0 
0 84461)4 
0 26469tf 
0 3 0 6 4 2 2 
F ( I n t a r c a p t ) 
0 
u 
0 
0 
24 Hi 
00b 1 
4644 
343U 
P ( F ( t n t t r c t p t ) / l l ( o , i 
0 
0 
7H26U 
V4420 
Q,W391. 
0 36633 
91 
ERRORS IN HEADING WHILE ON RUNWAY 
IN SIMULATED INSTRUMENT TAKEOFF 
.40 
30 
20 
10 
00 
WASHOUT MOTION GROUP 
FIXED-BASE 
GROUP 
RANDOM WASHOUT 
MOTION GROUP 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
S u b j e c t Hank 
AH.CI.AF-T UtmUV ( I ) HASIHIUT-miTII IH UPIIUH l?) FIXfcn-PUM OilllUM 111 HAIIIHIil-ltAStmur u m u p ( 4 ) 
T rans formed 
Scon 
Trans formed 
-SiLOXC--
l r a n s ( o r > i t d 
- 5 & 0 E B -
0 000 
0 0 0 0 
0 0 0 0 
0 301 
0 0 0 0 
0 0 0 0 
0 JOI 
0 000 
0 JOI 
2 
0 
0 
0 
0 
1 
0 
u 
2 
0 477 
0 0 0 0 
0 uoo 
0 000 
u uoo 
0 JOI 
0 0 0 0 
0 000 
0 4 / 7 
0 
0 
0 
0 
0 
I 
0 
0 
1 
0 000 
0 000 
0 000 
0 000 
0 000 
0 JOI 
0 000 
0 000 
0 301 
[I ITbllMbUIATb HtbULTb 
SUA X 
sum X squared 
sun Y 
sum V s q u a r i d 
sun X'Y 
X ntc in 
Y mean 
s l o p e 
Intercept 
alpha • 0 
X nean • 0 
SI - 0,62143 
03 
HJU6 
1.2 • 
6 4220 
22 J144 
0 V03I 
0 2719 
- 0 OdlJ 
0 7136 
0 1003 
-0 0409 
0 , I2V& 
0 6?67i( S3 • 
S> V2V0 
21 2V76 
1 133 J 
0 JUV 
0 301 J 
0 6bUd 
0 I3V3 
-0 0187 
0 l i lt* 
0 64(77 
IU 0740 
J3 7UI4 
0.6021 
0 Iul2 
-0 2610 
1.1193 
0 0669 
-0 OJbJ 
0.1097 
Halope) . 0 0900j 
Mlntercept) . p.2)jOI 
P IHs lope l / IHo l l • 
P tH ln te rcepM/ l l lo l ] • 
2«3«4 
2«3 
2«4 
3«4 
0,0901 
0 1173 
0 0039 
0 1137 
P I F I s l o p a l / l l l o l l 
0 914232 
0 737025 
0 91)0887 
0 77B8I6 
Hlntercept l 
0 2/50 
0,1822 
0,0788 
0 4799 
PIFI Intercept l / l l lo l l 
0 762029 
0 675560 
0 702783 
0.499063 
92 
ERRORS IN TURN RATE 
MADE DURING SIMULATOR PRACTICE 
1.20 
LU 
o 
< 
CO 
DC O 
CC 
cc 
LU 
LL 
, 0 
>-~D: 
LU 
CO 
FIXED-BASE 
GROUP RANDOM WASHOUT 
MOTION GROUP 
1.10 -
1.00 -
.90 -
WASHOUT MOTION GROUP 
o 
.80 
/ I 
.00 -
1 1 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
AllsCtWr (ffftlUI* 1.7 HAjiltHII-HKrillH it\WW \?) HSUl-HASt UHUUlHil. 
Score 
Transformed 
Score. 
Ha* 
-SCQEft-
Transformed 
KMiifiiH-iiAfiHimr iiiiime M I 
IHTEHUbDMIb HfcjUUS 
sun X 
sun X squared 
sun 1 
sun T squarad 
sun X'Y 
X mean 
Y mean 
s l o p e 
I n t e r c e p t 
a l p h a •• 0 03 
X iMfln * 0 t iJ06 
Hslops) • 
MIntercept) • 
0 42o2 7 
2 0361/ 
52 • 0 5IJ63 
(MHsloptt / IMo)) - 0 6bH47 
Pit ( lnt*rcept)/11(o)| * O 13082 
(fnw Tronsformfd 
•JH.QC.tU. 
0 6 9 9 
0 934 
1 176 
0 6 9 9 
1 114 
0 045 
O 903 
1 0 ) 9 
0 778 
10 
8 
3 
12 
12 
10 
14 
10 
14 
1 041 
0 934 
0 /7a 
1 114 
1 114 
1 041 
1 176 
1 041 
1 176 
8 
12 
12 
14 
4 
I I 
9 
9 
I I 
0 . 9 3 4 
1 114 
1 114 
1 176 
0 6 9 9 
1 0 7 9 
1 000 
1 OCO 
1 0 7 9 
6 4 2 2 0 
!2 3144 
8 2477 
7 0 1 1 7 
5 3 1 6 3 
0 7136 
0 . 9 1 6 4 
0 0 2 0 8 
0 9313 
5 9290 
2 1 , 2 9 / 6 
9 4J66 
10 .0177 
5 4 6 / 0 
0 6588 
1 0 4 8 3 
• 0 0431 
1 0769 
10 0 / 4 0 
33 7014 
9 2130 
9 5933 
10 3431 
1 1193 
1 0240 
0 , 0 0 1 1 
1 0227 
analysis 
2«3<4 
i' 3 
2«4 
3«4 
0 4263 
U 1816 
U 1721) 
1.122.1 
P IHs lopsMMOI I 
O 63046/ 
0 0/6499 
0 684638 
0,307308 
KIntercept I 
2.0-JM 
3,3629 
1.9985 
0 0680 
PlFdntereept i / i i to l l 
0 150816 
0,086398 
0,1/78/4 
0,797188 
93 
ERRORS IN POWER SETTING PROCEDURE 
MADE DURING SIMULATOR PRACTICE 
Lu 1.20 | -
D 
< 
CO 
cc 
o 
cc 
cc 
LU 
UL 
>-" cc 
LU 
z 
+ 
1.00 
.80 -
o 
60 -
- 2 
— N^ 
— 
— 
" 
S FIXED-BASE GROUP 
X . RANDOM WASHOUT 
^ V /MOTION GROUP 
" \ WASHOUT MOTION 
GROUP 
I I I I I I 
- 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
Transforned 
. SCQr.t.. 
JIUZilUUillUUJ 
Transformed 
Stars 
nx^n-nAiib..P'l»' 
Haw T r a n s f o r m e d 
.&fire sStoxe 
Transformed 
O 934 
1 000 
0 903 
0 V03 
0 602 
1 000 
1 079 
1 07V 
1 146 
0 9t,4 
0 69V 
0 903 
1 204 
0 602 
0 A9V 
0 VOJ 
0 Vj4 
0 602 
0 9b4 
0 602 
0 609 
0 V34 
1 1/6 
I 114 
I 176 
I 07V 
I 233 
INTFIJUfcUIATE HLMJLT!. 
sun X 
suw X squared 
sun Y 
sun Y squared 
sun X'Y 
X man 
Y aaan 
Slope 
Intercept 
alpha • 0 
X nflfin • 0 
f (slope I -
(•(Intercept) 
6 4220 
22 3144 
7 3209 
6 6043 
6 0709 
0 71 JO 
0 8JJO 
0 0JV7 
0 8073 
<3 V2V0 
21 2V/6 
V 0101 
V 41 va 
4 1124 
0 63tid 
1 OOII 
-0 1048 
1 0702 
IU 0740 
J3 7014 
0 6670 
ti 3471 
8 9 J 38 
1 (193 
0 V6J0 
-0 0306 
0 VV72 
2 04233 
I B/953 
53 • I 00216 
Pir ia lopel / l l lo) ) . 0,08083 
F IH In ts rcep t l / l l to l l • O 1733) 
2"3 
2'4 
J"4 
Flslopsl 
2,8423 
3 1380 
I .JlJ? 
2,0283 
P|FHIope)/ lr (o) l 
0 080826 
0 019/80 
0 238631 
0 176270 
1 8/93 
2 64A6 
2 0813 
0 , 0 1 4 4 
PIFI lntarcept l / l l lP l I 
0 1/3367 
0 124391 
0,169671 
0 906193 
94 
ERRORS IN AIRSPEED MADE DURING 
SIMULATOR PRACTICE 
1.20 
1.00 
.80 
.00 
t 
1 
WASHOUTx 
MOTION GROUP 
1 1 
/FIXED-BASE GROUP 
^ v RANDOM WASHOUT 
^ ^ ^ MOTION GROUP 
1 1 1 1 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
Haw 
-Jicpxn. 
Transformed 
Scorn 
Haw Transformed 
-Snare, SLQJU 
Haw 
-Stacfl-
O 6 99 
O 843 
0 903 
1 OOO 
I 204 
1.U7V 
I 000 
I OOO 
0 9t>4 
I 204 
I 041 
0 903 
1 204 
I 114 
I 114 
I (76 
t 176 
1*233 
I OOO 
1 146 
1 041 
0 843 
0 7/U 
1 322 
1 04) 
1 079 
I 079 
[MlCfmi.OI ATE (.(.SUITS 
tun X 
sun X squared 
sun Y 
sun 1 squared 
sun X'Y 
X wean 
Y neen 
slope 
Intercept 
alpha • 0 05 
X man • 0 8306 
6 4220 
22,3144 
8 6847 
0 3474 
3 2649 
0 7176 
0 9630 
-0 0326 
1 0023 
3 9290 
21 2976 
10 Itttll 
11.6237 
6 1059 
0 6588 
1 1320 
-0 0348 
1 1530 
10 0740 
35 7014 
9,3327 
9 8798 
10.3488 
1 1193 
1 0370 
-0 0040 
1 0414 
Flslops) > 
F(Intercept) 
0 696)9 
3 43064 
52 • 0,4100/ 
FIFIslope)/ | | lo) | . 
PIFI lntercept) / ) l (o)l -
S3 • 0 93416 
0 30934 
0 04891 
2«3'4 
2"3 
0,6968 
0,2106 
I 0749 
0,4983 
P I F I s l o p i M l l o l l 
0.309138 
0.653350 
0 311408 
0.491814 
Fllntsrcept) 
J.43116 
9 0123 
1,3096 
I.7896 
PIFI Intercspt l / l l la l l 
0,048914 
0 006B48 
0,2/0398 
0.200904 
95 
ERRORS IN 
SEQUENCE 
PITCH CHANGE/POWER ADJUSTMENT 
MADE DURING SIMULATOR PRACTICE 
LU 
Q 
< 
CO 
cc 
o 
cc 
cc 
LU 
LL 
_-o 
> cc 
LU 
60 
40 
.20 
o 
_ J 
.00 -
FIXED-BASE GROUP 
RANDOM WASHOUT 
MOTION GROUP 
WASHOUT MOTION GROUP 
1 1 1 I 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
s u b j e c t Hank 
1 
2 
3 
4 
3 
6 
7 
b 
9 
n 
sun X 
A HCHAI-r 
Haw 
sun X s q u a r a d 
sun V 
sun Y s q u a r e d 
sun X 'Y 
Y nean 
I n t e r c e p t 
a l p h a • 
X nonn • 
0 
0 
S I « 1 037JH 
M s l o p e > • 
F ( i n t e r c e p t • 
Oil 
0 3 0 6 
0 
0 
" r a n s f o r f i e d 
00333 
90866 
5 2 • 
f t M s 
P I F U 
Raw 
1 
0 
3 
2 
I 
1 
1 
0 
1 
- n o n m i (,wmip ( ? i 
T r a n s f o r m e d 
0 301 
0 0 0 0 
0 602 
0 4 77 
0 301 
0 JOI 
0 301 
0 OOO 
0 301 
INTERMEDIATE 
V 
6 , 4 2 2 0 
22 3144 
2 3843 
1 0432 
2 4917 
0 7JJ6 
0 2 8 / 1 
0 0JA3 
0 2611 
1 0 3 7 7 3 
o p t l / W o l l > 0 
i t e r c e p t l / H t o ) ) > 0 
M « H ) - r l A , f c 
Daw 
3 
1 
3 
0 
1 
4 
1 
1 
1 
(J L SUITS 
S3 • 
99A48 
• 41 /QS 
MifHtP m 
T r a n s f o r m e d 
V 
3 
21 
3 
1 
2 
0 
0 
0 
0 
0 602 
0 JOI 
0 602 
U 000 
0 JOI 
0 6 9 9 
0 JOI 
O.JOt 
0 JOI 
V2V0 
2V76 
4002 
6666 
8 8 1 0 
6 jUf i 
3 / ( 3 / 
OJi-O 
3 3 4 6 
1 11972 
Haw 
1 
4 
2 
0 
0 
0 
1 
1 
1 
I r a n s f o r n e d 
0 301 
0 6 0 9 
0 4 77 
0 0 0 0 
0 OOO 
0 0 0 0 
0 JOI 
0 JOI 
0 301 
9 
10 0 7 4 0 
33 7014 
2 3 8 0 2 
1 , 0 7 8 / 
J 67A8 
1 1193 
0 2 6 4 j 
0 , 0 4 1 3 
0 ,21 .11 
rn.5IH.TS 
a n a l y s i s 
2 ' 3 ' 4 
2*i 
2«4 
3«4 
R s 
0 
0 
0 
0 
o p a ) 
0 0 3 3 
0 0 0 0 
0031 
0043 
P I F s l o p e ) / 1 ( ( o t ) 
0 996479 
0 9 9 9 / 2 0 
0 9 4 4 0 3 0 
0 V47440 
F C l n t e r c i ! 
0,901) 
P t > 
0 . 9 J / O 
0 1441 
1 3214 
P I H l n t t r c e p t l / I H o ) ) 
0 
0 
0 
0 
4 1 / 0 4 V 
34B40I 
70U9JA 
2 3 6 3 8 9 
96 
PARKING BRAKE RELEASE ERRORS 
MADE DURING SIMULATOR PRACTICE 
.30 
LU 
Q 
< 
CO 
cc 
o 
cc 
cc 
UJ 
LL 
• O 
cc 
LU 
CO 
.20 
WASHOUT 
MOTION GROUP' 
.10 
o 
o 
00 
RANDOM WASHOUT 
MOTION GROUP 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
s u b j e c t Hank 
I 
2 
3 
4 
3 
6 
7 
a 
V 
Haw 
-T OHOUP ( I I l fA..HIMir-HIIT10H <if l ( lUt*_iS/._ 
T r a n s f o r m e d Haw 
O 
O 
1 
1 
1 
O 
0 
0 
0 
T r a n ^ f o r m d 
0 OOO 
0 OOO 
O 301 
0 301 
0 301 
0 OOO 
0 000 
0 OOO 
0 OOO 
M X L D - I 
Haw 
0 
0 
0 
0 
1 
0 
1 
0 
1 
A.i l. L.IK1UP ( J ) 
T r a n s f o r m e d 
0 OOO 
0 OOO 
0 OOO 
0 uoo 
0 JOI 
0 UOO 
0 JOI 
0 OCX/ 
0 J O I 
HAIIDtlK-HA 
Haw 
U 
0 
0 
1 
0 
0 
1 
0 
1 
T r a n s f o r m e d 
a ooo 
0 0 0 0 
0 000 
0 301 
0 oou 
0 , 0 0 0 
0 JOI 
0 000 
0 301 
IHIkHMLUUTE HLSULTb 
sum X 
sua X squared 
sun Y 
Kin i squared 
sum X'Y 
X mean 
Y mean 
slope 
Intercept 
alpha > 0 OJ 
X mean • 0 RjUo 
j | • 0 44631 
l ( l lope) - I 44710 
(•(Intercept) - 0 011)1 J 
V 
6 4 2 2 0 
22 3144 
0 9 0 J I 
0 2 / 1 9 
1 0861 
0 7 I J 6 
0 1003 
0 0249 
0 0 8 2 6 
9 
3 V2V0 
21 2 9 / 6 
0 903 1 
0 2719 
- 0 1809 
0 A<J8t) 
0 100 J 
- 0 0446 
0 1297 
9 
10 0740 
J j 7014 
0 9031 
0 2 / 1 9 
• 0 M i l 
1 1193 
0 1003 
- 0 0439 
0 I 3 I H 
SI - 0,50078 
IMHslopel / IHol l . 0 2 J 7 7 7 
I'll l ln tercnpl l / IHo l l • 0 98,00 
2'3'4 
2'3 
2'4 
3'4 
Flslop. l 
I 4471 
I 8 / J O 
2,4067 
O.0U09 
I ' IF Is lopel / l l lo l l 
0 2J7769 
0 1924/3 
0 143122 
0.9/6481 
0 0131 
0,0001 
0 0081 
0 1043 
H F I I n l e r c e p t M l l o l l 
0,984996 
0 994396 
0 929521 
0 751155 
97 
POWER APPLICATION PROCEDURE ERRORS 
MADE DURING SIMULATOR PRACTICE 
LU 
Q 
< 
CO 
cc 
o 
cc 
cc 
UJ 
LL 
o 
cc 
LU 
CO 
o 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
SuQject Hank 
A|., l;,mr c.miup <i> WA^HIUT-MOIHIM UHOUP m t UMI-HASh (ilHluT ill (tAtllHlH-IIATilUILIT umW M l 
Transformed 
&con 
Raw 
-Scort , . 
0 OOO 
0 0 0 0 
0 OOO 
0 OOO 
0 OOO 
0 OOO 
0 OOO 
0 0 0 0 
0 OOO 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 OOO 
0 000 
0 0 0 0 
0 OOO 
0 000 
0 0 0 0 
0 , 0 0 0 
0 OOO 
0 OOO 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 000 
0 000 
0 0 0 0 
0 0 0 0 
0 000 
0 0 0 0 
0 0 0 0 
0 000 
0 000 
INTbllMLDIATE UbbUlTS 
n 
sun X 
sun X squared 
sum Y 
sum Y squared 
*um X ' Y 
I n t a r c a p t 
a l p h a - 0 03 
X mean • 0 
6 | • 0 00000 
U306 
S2 - 0 ooooo 
9 
6 4 2 2 0 
22 3144 
0 , 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 7 1 3 6 
0 , 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
S3 • 
9 
3 9290 
21 2976 
0 0000 
O 0000 
0 0000 
0 A3 88 
0 0000 
0 0000 
0 0000 
0 OOOOO 
V 
10 0 7 4 0 
Jt> 7014 
0 0000 
0 0000 
0 0000 
1 1193 
0 0000 
0 0000 
0 0000 
Flslops) • O./O 
Fl Intercept) . 0 / 0 
" I H s l o p e l / l l l o l l • 
P i r i Jn la rceptMl lo l l 
I OOOOO 
I OOOOO 
2«3«4 
2«3 
2"4 
3<4 
O./O 
O./O 
O./O 
0 A) 
P IF IS lop. l / l l lo l l 
I,000000 
I,000000 
1,0(10000 
1,000000 
0 /o 
0 /o 
0 /u 
O./O 
PIF I Intsrcept l / l l lo l l 
I.oooooo 
i.oooooo 
I.ooocoo 
1.000000 
98 
TAKEOFF ROTATION SPEED ERRORS 
MADE DURING SIMULATOR PRACTICE 
.30 
LU 
Q 
< 
CO 
cc 
o 
cc 
OC 
LU 
.20 
>-"cc 
LU 
00 
WASHOUT MOTION GROUP 
RANDOM WASHOUT 
MOTION GROUP 
o 
0 1 2 
APTITUDE ESTIMATOR SCORE X, 
HaN 
- score, 
•-,1 ummt* r 
Iransformed 
LittLtt 
_ _ J . U U . l i 
Transformed Haw Transformed 
•Score 
Hair 
0,000 
0,000 
0 OOO 
0 OOO 
O.JO I 
0 000 
0 000 
0 301 
0 000 
0 000 
0 000 
0 uoo 
0 000 
0 000 
0.000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 301 
0 000 
INlbRMUOIATL HhSULfb 
SUm X 
sum X squared 
sum Y 
sum v squared 
sum X'Y 
X mean 
Y mean 
slope 
Intercept 
alpha • 0 
X man • U 
(•(slope) • 0 47644 
F(lntercspt) - I 17613 
52 « 0 20312 
P(Ftslope)/)l(otl -
P(H Intercept )/ll(o) I » 
6 4220 
22,3144 
0 6021 
0 1812 
-0 1343 
0 7136 
0 0669 
-0,0318 
0,0896 
S3 . 
6 9290 
21 2976 
0 OOOU 
0 ooou 
0 0000 
0 638d 
0 OOOO 
0 0000 
0 0000 
0 22610 
10 0740 
Jj 7014 
0 3010 
0 0906 
-0 00/3 
1 1193 
0 0334 
-0 0|74 
0 0329 
0 62734 
0.32634 
2>3'4 
2'3 
2'4 
3'4 
Flslopa) 
0 4764 
1,0103 
0 1326 
0 3863 
PIFIslopel / l l lo l l 
0,6!1340 
0 331894 
O.70I9I4 
0 4J6367 
Fllnlercept) 
1 I7M 
2 7496 
0 I9|6 
1 2578 
PIFl ln lercapl l / l l lo) l 
0 326143 
0 146113 
0 66/813 
0,2/9/09 
99 
TAKEOFF ROTATION PITCH ATTITUDE ERRORS 
MADE DURING SIMULATOR PRACTICE 
LU 
Q 
< .40 
CO 
cc 
O 
cc 
cc 
LU 
LL 
_-° 
> ~ CC 
LU 
CO 
.30 
20 
FIXED-BASE GROUP 
° 10 
o 
.00 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
A H O t f f UHIWP I I 
Transformed 
slAamui-HllflllH faHllUP .23 LLIHhl l^r fiUlHH (JJ HAMUOH-a-ASKiiur cnudP <4t 
tiaw 
h g " a 
rransformed 
,Score 
Haw 
acora 
Transformed Transformed 
0 OOO 
0 OOO 
0 000 
0 301 
0 OOO 
0 OOO 
0 301 
U 000 
0 JOI 
? 
0 
1 
1 
0 
( 0 
0 
0 
0 4 77 
0 0 0 0 
0 301 
0 301 
0 OOO 
0 301 
0 0 0 0 
0 000 
0 , 0 0 0 
0 
1 
0 
0 
1 
1 
0 
0 
0 
0 OOO 
0 301 
0 000 
0 000 
0 301 
0 301 
0 000 
0 OOO 
0 000 
INHHMLI1IAU M.5ULTS 
sum X 
sum X squared 
sum Y 
sua C aquartd 
sum X'Y 
X man 
V mean 
• lope 
Intercept 
alpha « o 
X mean • 0 
F(slopi ) • 
H l n U r c t p t ) < 
52 • 0,62830 
P,(-(slope)/ll(o)J • 
I'M Untf rcepLMI(o l ) -
6 4220 
22 ,3144 
0 9031 
0 2719 
- 0 0813 
0 7136 
0 IO03 
- 0 0409 
0 1293 
S3 « 
3 9290 
21 2 9 / 6 
1 3U02 
0 499J 
2 2340 
0 63IIU 
0 1534 
0 , 0 7 6 2 
0 ,1032 
0 , 6 4 8 3 6 
10 0 / 4 0 
J j / I I I 4 
0 9031 
0 2 / 1 9 
1 3366 
1,1193 
0 I0O3 
0 0223 
0 , 0 / 5 3 
0 1062/ 
0 69423 
2"3«4 
2«3 
2«4 
3" 4 
Flslops) 
2 4991 
4,9/96 
1,7960 
I 1373 
P!F(elope)/)lfo)l 
0.106270 
0,042310 
0,201545 
0,300170 
0 3/08 
0,4280 
0,0005 
0,9279 
I ' i r i ln tarcept l / l l lo l l 
0 694231 
0 J22893 
0,981399 
0,330677 
300 
PITCH TRIM ERRORS 
MADE DURING SIMULATOR PRACTICE 
LU 
Q 
< 
CO 
OC 
O 
CC 
cc 
LU 
LL 
*o 
>~ CC 
LU 
00 
Z 
+ 
60 
.40 
 .20 
O 
00 -
RANDOM WASHOUT MOTION GROUP 
FIXED-BASE GROUP 
WASHOUT 
MOTION GROUP 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
DATA 
Subject Hank 
AlWCftArf UHOUP H I WASH )Ul-^fT IHH ywil l f (3 1 (_Ul I) ItA.lh t.HIH.1 1,1) BiHIHW"H*.ilUlir llWllllP M l 
Score -Stf l lJ 
Transformed 
-Jiiio. ..Score,.. 
-amri,. 
Transformed 
U OOO 
0 301 
0 ouo 
0 OOO 
0 OOO 
0 4 / / 
0 OOO 
0 OOO 
4 
0 
0 
0 
1 
1 
0 
3 
1 
0 699 
0 OOO 
0 OOO 
0 000 
0 301 
0 31)1 
0 OOO 
0 602 
0 301 
0 
0 
0 
0 
0 
1 
2 
0 
3 
0 OOO 
0 000 
0 OOO 
0 000 
0 OOO 
0 602 
0 477 
0 OOO 
0 602 
IMUBMtUUTb RE50LTS 
8U» X 
Htm X Squared 
sum Y 
sum Y squared 
sum X'Y 
V ma on 
Intercept 
alpha • 0 OJ 
X moan • 0 UJ06 
SI - 1 22913 52 -
6 4220 
22 3144 
0 77d2 
0 3lo3 
0 J0""6 
0 7136 
0 Otl6j 
-0 0030 
0 0HU6 
1 32800 S3 • 
3 9290 
21 2976 
•• 2041 
1 1229 
0 9?U 
0 6.>tltJ 
0 2449 
-0 0302 
0, 26411 
t 44709 
10 0740 
33 7014 
1 At.12 
0 9326 
-0 4 732 
1 1193 
0 IHM 
-0 0 « 6 J 
0.294H 
(•(slope) » 0,64439 
(•(Intarcapt) • l .Wal / 
P IHs lopeMHoH -
I ' tHlntercepU/IHo-H < 
anal /s is 
2«3'4 
2a3 
2 '4 
3'4 
F(slope) 
0 0444 
0 1113 
1 9011 
0,6393 
P I K l 
0 
0 
0 
0 
ope)/H(r 
44J902 
74363U 
I093U4 
4J7267 
) l r i lnlercept) 
I.03H2 
2 0309 
1,3466 
0,044a 
M i n i nt 
0 
a 
0 
0 
• rcr>pt)/)l(o)l 
J/0112 
174607 
264006 
033197 
101 
LANDING GEAR RETRACTION ALTITUDE ERRORS 
MADE DURING SIMULATOR PRACTICE 
LU 
Q 
< 
CO 
cc 
o 
cc 
OC 
LU 
U_ 
O 
OC 
LU 
00 
2 
z 
+ 
C3 
O 
.30 
.20 
10 
00 - : 
RANDOM WASHOUT 
MOTION GROUP 
FIXED-BASE GROUP 
0 1 2 
APTITUDE ESTIMATOR SCORE X 
A(HL»AI-r GIKHJj. \\\ WAblHlUt-MHf ItlU WK!lii> <?1 / ttliHUSJ. WtiM> iU UAMMU-HMUHtT UiMlP HI 
Transformed 
iir.gri 
Haw 
••.corn 
Transformed 
-ScflXIL-
Transformed Transformed 
-JiCOCft-
0 IXXJ 
0 (MX) 
0 OfXJ 
0 DOC) 
O OOO 
0 OOO 
0 OOO 
0 uoo 
O 0 0 0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 301 
0 301 
0 OOO 
(1 uoo 
0 OOO 
0 000 
0 OOO 
0 OOO 
0 000 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 OOO 
0 OOO 
0 OOO 
0 OOO 
0 OOO 
0 000 
0 JOI 
0 0 0 0 
0 301 
IHTfcHMLDIATh HL5ULTS 
sum X 
sum X squared 
sum Y 
sum Y squared 
sum X'Y 
X mean 
Y mean 
slope 
Intercept 
alpha • 
X mean • 
0,03 
0 0306 
6 4320 
7! 3144 
0 0000 
0 0000 
0 . 0 0 0 0 
0 7136 
0 0000 
0 OOOO 
0 0000 
J 9290 
21 •'916 
0 61121 
0 1012 
1 3 8 / 4 
0 , 6 3 8 8 
0 OMV 
0 0370 
0 0294 
10 0 7 4 0 
33 1014 
0 6021 
0 1012 
- 0 3108 
1 1193 
0 0669 
- 0 0483 
0 1212 
Flslops) . 
hllntercept) 
7,0/9/6 
I 11324 
S2 - 0 28129 
I ' IFIslopel/ IKoll • 
P IF I In lerceptMl lo l l 
0,0044) 
0 34553 
2«3«4 
2«3 
2*4 
3" 4 
7,0/VO 
4,7201 
4,0329 
9 4174 
PIFISlopal/ l l lol l 
0 004463 
0,047463 
0 063737 
0 008 333 
F l l n t i r c . p t ) 
1 113? 
2 7967 
3,7772 
0 001 I 
P IF I In t . rcspt l / l l toH 
0 3465J5 
0,113183 
0 070963 
0 974321 
102 
CLIMB-POWER SETTING ALTITUDE ERRORS 
MADE DURING SIMULATOR PRACTICE 
LU 
a 
< 40 
CO 
cc o 
cc 
cc 
UJ 
30 
FIXED-BASE GROUP 
s O 
LU 
00 
Z 
+ 
20 
° .10 
o 
WASHOUT MOTION 
GROUP 
RANDOM WASHOUT 
MOTION GROUP 
.00 
1 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
Subject Hank 
HAMULI r-Hinm.j i __ 
Haw Transformed Haw 
^eora 
Transformed 
J i t f l l t -
Haw 
-aCOU-
rrnnaformod 
-Stare 
o ooo 
0 ooo 
o ooo 
0 301 
0 000 
0 000 
0 301 
0 301 
0 000 
0 301 
0 301 
0 JOI 
0 000 
0 301 
0 JOI 
0 000 
0 301 
0 JOI 
0 000 
0 301 
0 301 
0 000 
o ooo 
0 477 
0 000 
0,477 
0 000 
INllllMlilllMt Ht-SUMa 
SUm X 
sum X squarad 
turn Y 
sum Y squared 
sum X'Y 
X mean 
Y maan 
slope 
Intercept 
alpha " 0 
X mean • 0, 
SI > 0 667b7 
F(slopa) • 
F(lntarcipt) * 
6 4220 
22 3144 
0 9031 
0 2/19 
0 0211 
0 7136 
0 1003 
-0 0332 
0 1234 
5 9290 
21 2976 
2 10/2 
1 38/1 
0 6388 
0 2341 
-0,0001 
0,2342 
10 0740 
33 1014 
1 556J 
0.6363 
1.7911 / 
1 1193 
0 1/29 
0 0023 
0 1703 
0,26160 
I.J3304 
5 2 - 0 66420 
Mil Is lopsl / l l lo l l . 
P IF I Intsrcopt l / l l lo l l 
53 • 0,764 70 
0 7/229 
0 2/1126 
analysis 
2"3«4 
2«3 
2«4 
3«4 
0 2616 
0,5041 
0 3U30 
0 0016 
PIFIslopal / l l lo ' l l 
0 //22B8 
0 489331 
0.545651 
0,968794 
Fllntarcept) 
I 3j30 
3 8260 
0,7466 
0 4963 
I ' IFI Interceptl / l l lol l 
0,2 78'65 
0 069331 
0,401168 
0 4V1940 
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FUEL PUMP OPERATION ERROR 
MADE DURING SIMULATOR PRACTICE 
LU 
Q 
< .40 
CO 
cc 
O 
OC 
OC 
LU 
u_ 
*o 
> cc 
LU 
00 
z 
+ 
o 
o 
30 WASHOUT MOTION GROUP-
0 1 2 
APTITUDE ESTIMATOR SCORE X. 
AlucuAhT Lunw tii HASIIIIUT-UHTIUN t,«wp t2) tttkB-UA^h IMDUH M ) nAnnmi-mvnnn moJP (4t 
Haw 
•almxtu. 
Transformed Haw Transformed 
-JiiOLC— 
Iransformrd Haw 
Scnn 
0 301 
O 4 77 
0 OOO 
0 OOO 
0 OOO 
0 ooo 
0 JOI 
0 ooo 
0 000 
0 
1 
1 
1 
0 
0 
0 
1 
0 
0 000 
0 JOI 
0 JOI 
0 JOI 
0 000 
o ooo 
0 000 
0 JOI 
0 000 
0 
0 
1 
1 
0 
0 
0 
0 
1 
0 000 
0 000 
0 301 
0 301 
0 000 
0 000 
0 000 
0 000 
0 JOI 
l im i lX lOUt t llb5UU3 
sum X 
sum X squarad 
sum Y squared 
sum X'Y 
X mean 
Y moan 
slope 
Intercept 
alpha • 0 
X medn " 0 
03 
0JU6 
6 4220 
22 3144 
1 0)92 
0 40U9 
1 7918 
0 7136 
0 1199 
0 0376 
0 0/88 
S3 • 
5 9290 
21 29/6 
1.2041 
0 3623 
1,0939 
0,6388 
o ma 0 01/3 
0 1224 
0 66126 
10.0740 
33 7014 
0 9031 
0 2719 
0 3397 
1 1193 
0 1003 
-0 O2o'7 
0 1302 
I (slope) . 
I l ln tarcepl l " 
I 3333/ 
0 11839 
H I la lopel / l l lo l l • 
PIFI Intercept l / l l lo l ) • 
2'3«4 
2"3 
2'4 
3«4 
I,J3J6 
0 419/ 
2.65/0 
I), 162V 
PIFIs lopel / IHol l 
I), 28 4448 
0 4 991193 
0,125303 
0 39/164 
Fl lntarcept) 
0,1184 
0 0198 
O.0/ /6 
0 1322 
I ' IF I IntercepU/ IHol l 
0,1188884 
O.II44J64 
0,1U4JO0 
0 701934 
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LU 
Q 
< 2 
CO 
OC 
o 
OC 
OC 
LU 
LL 
>-"oc 
LU 
03 
D 
Z 
+ 
INSTRUMENT PATTERN TIMING ERRORS 
MADE DURING SIMULATOR PRACTICE 
.75 
CD 
O 
.50 
FIXED-BASE GROUP 
25 
.00 1 -
RANDOM WASHOUT 
MOTION GROUP 
WASHOUT 
MOTION GROUP 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
AIIIIIIAFT i.m.Uf ( I ) HAhHiui-HinniH t-Htiui m HHLH-HniH. tifllHJI U J IMHimil-rlA,,mmr BH1IUI 11L. 
Transformed 
Score 
Transformed 
Score Transformed 
0 000 
0 OOO (I JOI 
0 OOO 
0 OOO 
0 JOI 
0 000 
0 602 
0 000 
0 000 
O 000 
0 477 
0 477 
O 4 77 
0 4 77 
0 000 
0 000 
0 778 
0 OfX) 
0 OOO 
0 301 
0 OOO 
0 000 
0 000 
0 ,000 
0 000 
0 602 
IHTbHMkDIAtE HbSULTS 
sun X 
sun X squared 
sua V , 
sua V squared 
sua X"r 
X nean 
V nean 
slope 
Intercept 
alpha . 0 
X netin » 0 
31 • 1 234 10 
05 
6706 
S2 • 
6 4220 
22 3144 
1 2041 
0 0417 
-0 0482 
0 7116 
0 1338 
-0 0312 
0 1103 
1 23681) S3 • 
3 9290 
21 2976 
2 6866 
1 5161 
0 6294 
0 6308 
0 2983 
-0 0636 
0 341/ 
1 401166 
10 0/40 
35./OI4 
0 9U3I 
0 4331 
-0 3804 
1 1193 
0 I0O3 
-0 06SI 
0 1733 
Flalopr) " 
HI Intercept) • 
0 02124 
1,52361 
PlllslopeJ/llloll • 
I'IFIIntsrceptl/llloll 
0 9/901 
0 23912 
2'3'4 
2"3 
2"4 
3" 4 
0 0212 
0.11261 
0 04 72 
0.0000 
I ' IFIslopel/ l l lol l 
0 9/9007 
0.87J834 
0 1131112 
0 993112 
Fllntercept) 
I 32)6 
I 8014 
0 0098 
2,0760 
PIFI Intercapt l / l l lu l l 
0.239120 
0,199306 
0 922401 
0,170179 
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INSTRUMENT PATTERN DISORIENTATION ERRORS 
MADE DURING SIMULATOR PRACTICE 
40 
.20 
.00 
FIXED-BASE GROUP 
RANDOM WASHOUT MOTIOM GROUP 
WASHOUT MOTION GROUP' 
1 I 
• 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
Aim-iiAi-T UHHUP l i t ma»<HIT-KIITHill htolUP tVl Hxbli HAM, umnif H I HAHnnu-n-^miur UHOUM *4i 
Transform 
heore , 
Raw 
Scorn, , 
Transformed Transformed 
_UCJ2U— 
Raw 
-Scorft-
Transformed 
0 ooo 
0 000 
0 JOI 
U 000 
0 ooo 
0 ooo 
0 JOI 
0 ooo 
o ooo 
0 JOI 
0 uoo 
0 000 
0 JOI 
0 000 
0 477 
0 000 
0 ooo 
0 JOI 
0 000 
0 ooo 
0 JUl 
0 JOI 
0 oou 
0 JOI 
0 301 
0 000 
0 OfX) 
INTKHUHDIATI: HfcSULTS 
sua X 
sua X squared 
sua 1 
sua 7 squared 
sua X'Y 
X aaan 
7 aaan 
Intercept 
alpha • 0 03 
X assn • 0,0306 
SI . 0 62729 52 • 0 62910 
6.4220 
22 3144 
0 6021 
0 1812 
0 4949 
0 7176 
0 0669 
0 0037 
0 0643 
S3 • 
3 9290 
21 2976 
1 1602 
0 4993 
0 7294 
0 6388 
0 1334 
-0,0103 
0 1602 
0 66643 
10 0/40 
33 /0I4 
1 2041 
0 3623 
1 2089 
1 1193 
0 1338 
•0 0037 
0 1402 
Flslops) • 
R l n t . r c . p l > 
0 07033 
0.68239 
Pi r iS l6psl / l l lo ) l . 
P IFI Intercept) / l l lo) l . 0 9/017 0 31535 
2«3"4 
2'3 
2'4 
3'4 
Flslops) 
0 0303 
0 036/ 
0 0370 
0,0063 
I ' lFlslopel / l l lol l 
II 9701/1 
0.813208 
0 830263 
0 937656 
Fllntarcapt) 
0 61124 
1. 1123 
0 8839 
0,0349 
I ' IF I Intarcapt l / l l lo l l 
0 315349 
0,295992 
0 361302 
0,834216 
106 
DESTINATION ALTITUDE ERRORS MADE DURING 
CLIMB AND DESCENT PRACTICE IN THE SIMULATOR 
LU 
Q 
< 
CO 
cc 
o 
cc 
OC 
LU 
LL 
. O 
>~ CC 
LU 
00 
(D 
o 
_J 
1 00 
75 
.50 
.25 
.00 
WASHOUT MOTION GROUP 
I 1 
- 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
S u b j e c t Hank 
1 
2 
3 
4 
j 
6 
7 
t) 
V 
Haw 
• . r n r a 
T r a n s f o r m e d 
HAhll t lUT-U 
Raw 
I I 
V 
3 
12 
10 
I I 
7 
13 
0 
1TIUN Min iH (.>. 
T r a n s f o r m e d 
1 079 
1 OOO 
0 602 
1 114 
1 041 
1 079 
0 903 
1 146 
O OOO 
M X L U -
IMw 
I J 
3 
9 
9 
I I 
6 
13 
10 
13 
(*.!• I.IJIfUf., ( J ) 
T r a n s f o r m e d 
1 146 
0 , 770 
1 OUO 
1 000 
1 07V 
0,<j43 
1 146 
1 041 
1 146 
HAMIJIIM-I 
Haw 
3 
I I 
(3 
0 
3 
12 
13 
7 
I J 
A'sHIUtf (•untie ( 4 ) 
T r a n s f o r m e d 
0 tin 
1 079 
1 1 4 6 ' 
0 934 
0 77U 
1 114 
1 146 
0 . 9 0 3 
1 146 
INttPSbOIAIt HUOLTS 
turn X 
sum X i q u a r e d 
sum Y 
sum 1 s q u a r i d 
sum X ' Y 
X mean 
Y neain 
s l o p e 
I n t e r c e p t 
a l p h a * 0 
X mo m " 0 
b l « I 19617 
U3 
d j o a 
9 
6 4220 
22 3144 
7 96JO 
8 , 1 4 6 3 
7 3 6 8 3 
0 7136 
0 8850 
0 1063 
0 8091 
9 
5 9290 
2 1 . 2 9 / 6 
9 1822 
9 3 0 9 / 
5 6429 
0,65111) 
1 0202 
- 0 0231 
1 0356 
9 
10 0 ) 4 0 
35 7014 
9 0451 
9 2833 
9 3294 
1,1193 
1 0030 
- 0 0326 
1 0415 
Flslops) * 
I l ln tercspt ) 
2 00018 
0 7/883 
PIFIslopel / l l lol l . 
I ' IF l ln tsrceptMl lo l ) 
53 - 1,52047 
0 16028 
0 4/067 
2'3<4 
2«3 
2«4 
3"4 
2 00U2 
2,007/ 
2 6038 
0,0403 
HIFIslopel/ l l lol l 
0 1602/6 
0 I 18369 
0 128 7/6 
0,8438 77 
0 //oil 
1,08 JO 
0 6703 
0 0009 
PIFI Intsrcept l / l l lo l l 
0 470674 
0 314010 
0 439351 
0 976728 
I 
ANALYSES OF COVARIANCE OF ERROR FREQUENCIES GROUPED ACCORDING TO MANEUVERS j 
DURING WHICH ERRORS OCCURRED IN THE SIMULATOR j 
108 
LU 
Q 
< 
CO 
tr 
O 
OC 
DC 
LU 
LU 
*o 
>-~0C 
LU 
00 
D 
O 
1.20 
1, 10 
1.00 
.90 
80 
ERRORS OF ALL TYPES MADE IN THE 
SIMULATOR DURING PRACTICE OF THE 
CONSTANT BANK TURN MANEUVER 
FIXED-BASE GROUP 
RANDOM WASHOUT 
MOTION GROUP 
WASHOUT MOTION GROUP 
.70 L l 1 
- 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
S u b j i e t Hank 
H C H A , r U1 
Raw Transformed 
Scorn Scan 
W A S H O U T - H O I K , . 
Haw T r n m formed Trans formed 
1 17o 
1 041 
1 0 4 1 
1 2JO 
1 OOO 
0 903 
1 176 
0 903 
1 041 
Haw 
U 
II 
d 
9 
4 
I I 
16 
12 
16 
Transformed 
0 934 
1 u79 
0 934 
1 OOO 
0 0 79 
1 07V 
1 ?ii) 
1 114 
1 2 JO 
0 710 
1 U4I 
I 14 
0 699 
1 041 
0 903 
0 9j4 
0 934 
0 034 
IIUUHHLDIAll- HLSUUS 
sun X 
sum X squared 
sum V 
sum f squared 
lum X'Y 
X mean 
Y mean 
slope 
Intercept 
alpha - 0 
X maan • 0 
bl « 0 JVOUO 
03 
UJ06 
S1 • 0,43126 
6 4220 
•*! JI44 
t> 4J97 
U OblJ 
3 6 mv 
u n JO 
0 9377 
-0 0IV4 
0 9316 
51 
3 9P90 
21 2976 
9 3130 
10 InbO 
6 11774 
0*4*0.1 
1 03 70 
0 0331 
I 0 3JV 
• 0 32 703 
10 0740 
33 7014 
9,3407 
9 9079 
9,4470 
1 H93 
1,0379 
-0 041J 
1 0041 
Flslops) . 
K ln ta r rep l l > 
1 62463 
1 930/3 
I ' lhtslopnl/HloM . 0 
I'll l ln ta rcep l l / l l lo l l . 0 
22078 
16703 
HtOOLTS 
analysis 
2«3<4 
2«3 
2«4 
3'4 
Flslopel 
1,6246 
1.6662 
0.2286 
3.1839 
PIFIslopel / l l lol l 
0,220/83 
0 217682 
0,639960 
0 095930 
r i lntercept) 
1 9108 
3 94 ll 
2,7616 
0 0430 
F i r i ln le rcapt l / l l lo l l 
0 167831 
0,063323 
0,117300 
0 834036 
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ERRORS OF ALL TYPES MADE IN THE 
SIMULATOR DURING PRACTICE OF THE 
STANDARD RATE TURN MANEUVER 
FIXED-BASE 
GROUP 
00 
WASHOUT MOTION GROUP 
.75 
/ X 
.00 
1 I 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
bubject Rank 
A l i I L I U M OHHUP t l ) HAMtilUT-Hlll IIW UHlllff W) nnbD-HA^h UHiLtv til HANiH)M-irHfamur umnn> (4) 
Raw 
•-aCOJKL-
Tr-ini formed 
-Scuca-
Haw 
-Utexc, 
Transformed 
.jacora,.. 
0 9 0 3 
0 934 
1 041 
0 4 / / 
1 146 
0 843 
1 041 
1 OOO 
1 0 0 0 
13 
10 
9 
13 
10 
8 
12 
8 
10 
1 146 
1 U 4 I 
1 OOO 
1 146 
1 041 
0 934 
1 114 
0 934 
1 041 
9 
13 
I I 
8 
4 
I I 
8 
I I 
8 
1 OOO 
1 146 
1 0 / 9 
0 9J4 
0 6 9 9 
1 0 / 9 
0 934 
1 0 7 9 
0 . 9 3 4 
IIUtUMttllAll RtSULTS 
iun X 
sum X squared 
sum Y 
sum V squared 
sum X'Y 
X atari 
Y mean 
Slope 
Intercept 
fllpriu • 0 03 
X aaan • 0 bJOd 
S| - 0,44?26 
(•(slope) • 
K ln ta rcept ) • 
0.74(OH 
I.4JV6Q 
S2 • 0 4 7J47 
Pll ( t Iop t ) /H (oH -
(UHlntarcopO/ l l lo ) . -
6 4220 
22 3144 
8 4083 
8 1306 
5 4712 
0 7136 
0 9343 
-0 0298 
0 9353 
3 V29U 
21 2976 
9 4389 
9 9427 
6 602O 
0 0580 
1 0480 
0 0221 
1 0342 
J 3 - 0 332/4 
10 0740 
33 1014 
8 9434 
9 0278 
10 4722 
1 1193 
0 9939 
0 0188 
0.9729 
2«3«4 
2"3 
2«4 
3'4 
Flalopa) 
0,7411 
I 0534 
0 8333 
0 0093 
PIFIslopeMllo' l l 
0 408656 
U 322132 
0,3/622/ 
0 924603 
1.4196 
2.60/8 
0 3593 
1 6611 
H IF I In ts rc .p t l / l l l o l l 
0,23/594 
0 1271/0 
0,466018 
0 216981 
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ERRORS OF ALL TYPES MADE IN THE 
SIMULATOR DURING PRACTICE OF THE 
STRAIGHT AND LEVEL FLIGHT MANEUVER 
LU 
Q 
< 
CO 
cc 
o 
cc 
cc 
LU 
LL 
>-~cc 
LU 
CO 
1.00 RANDOM WASHOUT MOTION GROUP 
.75 
.50 FIXED-BASE GROUP 
WASHOUT MOTION GROUP 
t3 
O 
25 
.00 
- 1 
APTITUDE ESTIMATOR SCORE X 
AlHLHAt-T t-,wiui» <i) .IfA&fllftfI—f**T*•••< »'"!"' * » M R U IIA-ii. .ilnillf H I •fM.....H-flA..miUI tiffl...P H I . 
transformed 
•.tore 
Iruna formed Maw 
-J&ttLaU 
fr<»n3fnr*ed Haw 
..acore. 
rransroriid 
Scort., 
t 041 
O OOO 
o ; J 4 
O JOI 
U (,4'j 
O VUJ 
0 9b4 
0 934 
O UOO 
7 
6 
0 
4 
3 
0 
I I 
4 
7 
0 90J 
0 UAO 
0 000 
0 6 9 9 
0 7711 
0 UUO 
1 0 7 9 
0 699 
0 90 J 
» t) 
6 
2 
1 
12 
9 
0 
6 
0 77d 
0 9J4 
0 tiAl 
0 477 
0 101 
1 114 
1 000 
0 V34 
0 U 4 J 
limUMLUIAtL lltSULTj 
sum X 
sun X s q u a r e d 
• urn i 
sun y s q u a r e d 
sum X'Y 
X mean 
Y moan 
s l o p e 
I n t e t enpt 
a l p h a • 0 03 
X nean » 0 UJU6 
b l • 3 , 1 / 0 3 0 
6 4 220 
2 2 . J H 4 
3 93 33 
3 , 4 3 6 6 
5 3264 
0 / I J 6 
0 6613 
0 . 0 6 0 8 
0 6 I B I 
33 . 
3 , 9 2 9 0 
21 2 9 / 6 
J . 9 0 66 
3 , 0 9 2 6 
3 3213 
0 6JU8 
0 6 , 6 3 
- 0 0J2O 
0 , 6 1 / 9 
3 38309 
1 0 , 0 7 4 0 
1 J . / 0 I 4 
7 2689 
6 , 4 1 4 2 
/ U<J2 
1 1193 
0 8 0 / / 
- 0 , 0 1 1 9 
0,8211) 
I (slope) " 0,20 7111 
I ( Intercept) • 0 430/6 
PIf (slope)/ l l (u) l - 0,73^01 
P IH In tPrceptMHot l - 0 64?03 
o 2a tu 
u 4091 
O.JU37 
0,0333 
('((•(slnpat/IKoll 
(),7j2dl I 
0 33277J 
0.1)443/1 
O (,3322.0 
(),4>0tl 
0 0<X)J 
0 62t)6 
0 98 0J 
P(Hlntercept ) / l l (o ) l 
0 647A>0 
0 9UP744 
0 440?4J 
0 337UJJ 
I l l 
ERRORS OF ALL TYPES MADE IN THE 
SIMULATOR DURING PRACTICE OF THE 
POWER SETTING MANEUVER 
^ - RANDOM WASHOUT MOTION GROUP 
.80 
70 WASHOUT MOTION GROUP* 
RANDOM WASHOUT 
MOTION GROUP 
60 
z 
.00 -
/ 
I 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
AIHt.HA.-T GROUP ( I ) HASH1IUT-HIHIIIM OIHIUP C31 f-IXhU-.IASfc OHUUf tJ> ., HAHU»H-t1A5H»UT W H I P U J 
T r a n s f o r m e d 
-dsaflTja— 
t r a n s f o r m e d 
-frCPCtt-
4 0 699 
2 » 471 
4 0 699 
3 0 602 
7 0 602 
4 0 699 
3 0 602 
2 0 47/ 
4 0 699 
2 
2 
2 
4 
3 
3 
3 
6 
0 4 / / 
0 471 
0 4 77 
0 699 
0 7/8 
0 O02 
0 7/8 
0 7/8 
0 843 
2 0 47/ 
3 0 60? 
3 0 7/8 
4 0 699 
2 0 477 
3 0 7/8 
3 0 778 
3 0 602 
4 0 699 
INTfcHM.DIATfc HbSUUS 
Slim X 
sum X nquarad 
sun Y 
sum Y squared 
sum X ' Y 
X me in 
Y am in 
iloptt 
Intercept 
alpha • Oi 
X mean » 0 
bl - 0 ;I9*>4 
6 4220 
22 3144 
3 JJ61 
3 49/0 
4 184? 
0 /I 36 
0 61 /4 
0 0124 
0 6065 
J 9290 
21 2976 
5 9119 
4 064 7 
2 4207 
0 6j8t) 
0 6J69 
-0 01143 
0 7124 
10.0/40 
33 7014 
5 8908 
3 9/39 
3 8884 
1 1193 
0 6,4j 
-0 0289 
0 6b69 
52 • 0 30221 S3 • 0 31432 
Hslope) " 
H Intercept) > 
3.93412 
0 46832 
P IHs lope l /Hto l l - 0 0348a 
P lF l ln ts rceptMl lo l ] . 0 63189 
"ISOUS 
analysis 
2<3«4 
2'3 
2«4 
3<4 
riclupel 
3,9541 
9 4416 
1.5123 
2 UO/I 
P IHs lops l / l l l o l l 
0.034880 
0 0)0268 
O.239050 
0 116031 
H i n t ere apt) 
0 4603 
0 46/6 
0 64/5 
0 1642 
P I F U n t a r o p t l / l l l o l l 
0 631891 
0 504523 
0 4 135/8 
0 691010 
) 
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LU 
Q 
< 
ERRORS OF ALL TYPES MADE IN THE 
SIMULATOR DURING PRACTICE OF THE 
AIRSPEED TRANSITION MANEUVER 
1.20 
CO 
cc 
o 
OC 
cc 
LU 
LL 
>-"cc 
LU 
0Q 
1.10 
RANDOM WASHOUT 
MOTION GROUP 
1 00 -
FIXED-BASE GROUP 
WASHOUT MOTION GROUP 
(D 
O 
.90 
Z z 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
bubject Hank -AUIIUAI I. Ulil/Ul, UJ flASHilUl-H.iIUm OIHIUl i£) HXLU Una.. UliUUli-UJ HAMUIIM n»ainur MHHIP <<i flail 
-Jicgr.tt-
fransformed 
. SCSM... 
Transformrd Transformed 
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Ms 
0 
0 
0 
l l 
l l 
0 
>\>Q) 
2 I O U 
3612 
? H U f i 
f w l 
U / M 
U J I 
X ) J . I 
M l i > f i e l / l j ( 0 ) | 
0 , o / 4 / l I 
U t i v 7 1 1 1 
11 n O l o i i l 
l l I h l i / A 
(1 / A I J C M 
D . j I I I r x l 
' ) U J j f t U J 
0 V H I ^ I r * 
1(Intnrcnnt) 
A J 7 U 4 
1 J J J J 
n . l . j j i l 
*• / H J 7 
1 ftljf 
I t M M 
I I 6 D V 
J . r J O J U 
PIMI nterceptl/l| ln)| 
0 0 0 1 4 I J 
0 ' A 7 V U J 
( ) / 4 4 V 1 1 
0 1 J 1 l U i l 
0 , , ' H V J I 
< I i ) f i | » i 9 , » 
0 0 0 J 9 U J 
0 , 0 / 0 0 7 ( 1 
121 
2.50 r 
C/3 
UJ 
D 
Z 
UL 
o 
cc 
UJ 
' CQ 
+ 
AIRCRAFT GROUP 
2.25 
1.75 
2 1.50 
o 
_ J 
RANDOM WASHOUT 
MOTION GROUP 
WASHOUT MOTION GROUP 
/ / 
.00 
- 2 - 1 
APTITUDE ESTIMATOR SCORE X. 
subject Dank 
, 
2 
3 
4 
3 
8 
7 
d 
9 
f7a. 
72 
313 
143 
167 
313 
151 
11)9 
337 
182 
Transferase! 
1 003 
2 4V7 
2 138 
2.223 
2 407 
2 182 
2 041 
2 3J4 
2 183 
Transformed 
2 037 
1 431 
1 716 
1 806 
1 813 
1 690 
2 0B6 
1 V34 
2 110 
Raw 
24 
90 
123 
03 
38 
130 
173 
36 
mi 
Transformed 
1 798 
1 939 
2 100 
1 973 
1 391 
1 117 
2 246 
1 736 
2 260 
I 908 
I 391 
1 771 
2 079 
I 748 
I 681 
I 602 
I 996 
I 964 
IIITEnUtl)l*7E IIL3ULIS 
sua X 
sua X squared 
sua r 
sua T squared 
sua X*Y 
X nean 
r aean 
alopa 
Intercept 
alpha . o, 
SI ' I .3VB82 
Hslope) . 0 378J4 
H lntareept ) . 3 2713.) 
-0 8090 
18 2433 
20.202 7 
43,7747 
-2 9661 
-0,0899 
2 244 7 
- 0 0633 
2 2191 
9 
6 4220 
22 3144 
16 3403 
29 92 11 
I I 2942 
0 7136 
1 8136 
- 0 0206 
1,8303 
H H s l o p e l / l l l o l ! • 
I'll l ln tercept l / l l lo l l < 
3 
21 
16 
31 
9 
0 
1 
-0 
1 
9290 
2976 
681? 
33JJ 
6333 
63B8 
8339 
0711) 
9046 
2.20260 
0 73309 
0.00469 
10 0740 
33 7014 
17 4003 
34 3443 
17 1479 
I . 1193 
1.9334 
-0 0933 
2 0401 
analysis 
l«2«3<4 
2«3'4 
2" 3 
2>4 
3'4 
l«J 
M3 
l"4 
Flalopa) 
U 398 J 
U 390.) 
1 1047 
0,0601 
0,7826 
0,0346 
0,1798 
PIFIslopel/lllolT 
0 733089 
0 339809 
0,420037 
0,311047 
0,809962 
0,346123 
0.U33I3U 
0 677966 
Fl lnterceptl 
8 2713 
1 0391 
0.1443 
1 7461 
1.1)81 
13 8832 
10 7199 
3 1303 
CIFdntercspt l / l l lo l l 
0 004692 
0 363082 
0.709129 
0,206170 
0 294877 
0,001194 
0 003124 
0 097163 
122 
1.75 
.w AIRCRAFT GROUP 
cc J -
LL 
O 
CC 
LU 
1
 DQ 
Z 
+ 
(3 
O 
1 50 
1 25 
RANDOM WASHOUT 
MOTION GROUP 
1 0Q -
| 
.00 -
WASHOUT 
MOTION GROUP 
J_ 1 J 
- 2 • 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
MI.CH.M-T uiiiuf i n •iA.immr-Hi.triunjmmp U J i u t i j - i i ^L (IHUUU-UL fsAHUIIM-HAfamUr OHIIUP H I 
Hat* Transformed Irensformed 
Kurt 
Haw 
•-SCQJfL-
I r n n s f o r m a d 
bcorn 
Itax 
Scort 
T r a n s f o r m e d 
1 279 
1 771 
1 3 1 9 
1 344 
1 837 
1 368 
1 447 
1 .820 
1 380 
22 
9 
13 
31 
13 
12 
3 
22 
I J 
1 162 
1 000 
1 204 
1 303 
1 2U4 
1 114 
0 778 
1 362 
1 204 
9 
7 
9 
12 
17 
12 
36 
17 
36 
1 UOO 
0 V03 
1 0 0 0 
1 114 
1 146 
1 114 
1 J68 
1 233 
1 3 6 0 
0 903 
1 322 
I 462 
I 122 
I 041 
I 491 
I 30j 
1.114 
I 491 
IIITI.MLUIAII: ItLSULTS 
sua X 
sun X squarad 
sua V 
sun Y squared 
sua X'Y 
X mean 
Y mean 
slops 
Intercept 
alpha • 0 03 
X nean • 0 6004 
-0 8090 
18 2433 
14,1646 
22 6801 
-1,9133 
-0.0899 
1.3761 
-0 0331 
1,3729 
6 4220 
22 3144 
10 7331 
13.1702 
8.0J62 
0 7136 
1 1926 
0,0224 
1 1766 
Flslope) -
Htn te rcept l 
I 64367 
3 32)79 
82 ' I 33 700 
P IHs lope l / l l lo l l • 
u iF l ln tercspt l / l l lo l l < 
3,9290 
21 2976 
10 6688 
13,1031 
4 8132 
0 631)8 
1 1834 
-0 1274 
I 2693 
10,0740 
33 7014 
II 6331 
13 4899 
11,3830 
I.1193 
I 2948 
-0,0397 
I 3616 
analysis 
l"2'3«4 
2«J'4 
2«3 
2«4 
3"4 
l«2 
l«JJ 
l"4 
Flslopal 
1,6437 , 
2,4392 
3,1313 
1,4347 
1 3281 
0 6274 
2 2161 
0 1429 
PIFIslopel / l l lol l 
0 201332 
0 I I U 3 I 
0 039890 
0 2308U4 
0 268443 
0 441342 
0 138732 
0.711074 
Fllntsrcept) 
3,3213 
1 011.17 
0 0091 
1 1234 
2 , 7 3 8 7 
I2,8d70 
12 4487 
4,6201 
"(Ft ntereept l / l l lo l l 
0 004469 
0.3J3318 
0 923083 
0,303339 
0.117483 
0.002681 
0,003042 
0,048323 
123 
2 00 
AIRCRAFT GROUP 
1 7t5 
1 50 WASHOUT MOTION GROUP 
- < 
.00 
I 
/ 
1 1 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
S u b j e c t Hank 
6 
7 
8 
9 
Alk l . 
I I S . 
49 
131 
74 
0 6 
130 
91 
60 
132 
8 0 
[ r a n s f o r n s d 
1 6 9 9 
2 121 
1 873 
1 9 4 0 
2 179 
1 964 
1 783 
2 124 
1 90a 
ISMI I I I i r -WITHIH i.miul' 1?) 
Has 
40 
44 
3 8 
71 
38 
bU 
27 
34 
38 
T r a n s f o r m e d 
1 613 
1 633 
1 ) l l 
1 837 
1 391 
1 708 
1 447 
1 740 
1 391 
1 1X1 n -
llaa 
Score 
39 
40 
23 
3 2 
60 
4U 
8 0 
69 
8 0 
A.,l LHIHIM, 11 ) 
T ransformed 
1 778 
1 .611 
1 JBO 
l . ) 2 4 
1 763 
1 613 
1 908 
1 843 
1 908 
IIAMI)IIM-4 
H a . 
IB 
6 7 
6 3 
4 9 
23 
66 
8 2 
48 
08 
A M I I I I I T c.miUM 14 ) 
T r a n s f o r m e d 
1 279 
1 833 
1 806 
1 699 
1 . 3 8 0 
1 ,826 
1 919 
1 6 9 0 
1 949 
INTEIIUbOlAIE RESULTS 
n 
sum X 
sua X s q u a r s d 
sua Y 
sua Y sqi 
sua X 'Y 
X mean 
Y aean 
s l o p s 
I n t e r c e p t 
a l p h a > 
X aean . 
e r s d 
0 03 
9 
- 0 8 0 9 0 
18 2 4 3 3 
17 3 9 4 6 
34 6 0 3 8 
- 2 3073 
• 0 0 8 9 9 
1 9 3 3 0 
- 0 , 0 3 9 9 
1 9 3 1 4 
0 .60U4 
S I - O 76389 
F l s l o p e ) 
F l l n t e r c e 
' 1 
p t ) • 3 
01131 
83788 
32 . 
I ' I M l 
0 84666 
9 
6 4 2 2 0 
22 3144 
14 9714 
23 0217 
1 0 . 9 0 8 6 
0 7136 
1 663 J 
0 0 1 2 7 
1 6344 
l o p s l / l l l o l l - 0 40242 
P I F I I n t s r c e p t l / l l l o l ) - 0 0 1 0 6 8 
53 • 1 
9 
3 , 9 2 9 0 
21 2976 
15 5636 
27 I I U 3 
9 . 1 1 0 7 
0 6588 
1 72U4 
- 0 , 0 6 3 4 
1,7713 
16273 
9 
10 0740 
3 3 . 7 0 1 4 
13 3814 
26 7214 
15 4883 
1 1193 
1 .7090 
- 0 0708 
1 .1883 
OfcSULTS 
a n a l y s i s 
l « 2 « 3 
2 « ) « 4 
2«3 
2"4 
3 ' 4 
l « 2 
l«3 
l ' 4 
4 
F l s l o p s ) 
1 0113 
1 4844 
2 , 7 3 76 
2 3334 
0 , 0 0 8 8 
1 IB38 
0 2381 
0 2819 
P I F I s l o p e l / H l o l l 
0 402419 
0 , 2 4 9 4 6 2 
0 , 1 1 9 0 1 7 
0 , 1 4 7 1 3 7 
0 , 9 2 6 3 2 7 
0 , 2 9 4 9 6 7 
0 , 6 3 3 1 3 2 
0 6 0 3 7 8 6 
H l n t e r c e p t ) 
3 , 8 3 7 9 
0 , 4 1 0 1 
0 0 3 5 7 
0 4804 
0 . 0 2 0 9 
1 5 , 3 6 5 0 
6 . 4 3 1 9 
3 , 6 1 8 5 
P I F I I n t e r c e p t l 
0 OIB677 
0 668367 
0 . 3 7 3 U 8 9 
0 , 4 9 8 8 1 8 
0 886961 
0 001365 
0 . 0 2 2 8 1 7 
0 , 0 7 6 3 2 0 
124 
ANALYSES OF COVARIANCE OF ERROR FREQUENCIES GROUPED ACCORDING 
TO TYPE OF ERROR FOR ERRORS MADE IN FLIGHT 
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ERRORS IN CHECKLIST EXECUTION 
MADE IN FLIGHT 
,AIRCRAFT.GROL<T 
RANDOMJ/VASHOUT, 
MOTION GROUP 
FIXED-BASE 
GROUP 
WASHOUT 
M.OTION GROUP 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
S u b j e c t Hank 
1 
2 
3 
4 
3 
A 
7 
0 
9 
n 
sum X 
flaw 
2 
1 
0 
1 
4 
1 
1 
4 
1 
sum X squared 
sum i 
sum Y square 
SUM X«Y 
X ne<in 
1 mean 
S l o p e 
I n t e r c e p t 
alplio) • 
X ntfiin • 
d 
U . U j 
0 coot 
SI • 1 /7A6J 
( • ( s l o p e ) • 
M Intercept) 
U 2 J 
• 0 7V 
T r a n s f o r m e d 
0 4 77 
0 301 
0 OOO 
0 301 
0 699 
0 301 
0 JOt 
0 099 
0 JOI 
9 
- 0 HU90 
It) . M J J 
J 3H02 
1 6*19 
- 0 7469 
- 0 0U99 
0 3 7 3 6 
- 0 0 2 4 4 
0 J7J4 
."4 7 
3)1 
s.? -
P I U 
RAW 
( 
1 
U 
J 
4 
0 
0 
1 
0 
1 1J246V 
0 JOI 
0 301 
a ooo 
0 60? 
0 09V 
0 000 
U 000 
0 301 
0 0 0 0 
fflfcHMblHAlfc 
9 
o 4 220 
22 J I 4 4 
2 20 A i 
1 \229 
2 394 7 
0 7 I J 6 
0 2 4 4 9 
0 0464 
0 sti l t) 
U** 
1 
J 
0 
2 
1 
1 
0 
J 
0 
HfJULrb 
s l o p e ) / ) l ( a ) ] > o tJatWJ 
H I M I n t t r c e p t l / I H o l - l > 0 30397 
S3 • 
T rans formed 
9 
3 
21 
2 
t 
2 
0 
0 
0 
0 
0 JOI 
0 6 0 2 
0 000 
0 477 
0 JOI 
0 JOI 
0 0 0 0 
0 , 6 0 2 
0 0 0 0 
9 2 9 0 
2976 
3IJ4J 
2243 
J I /O 
63 EM 
? a / i 
0 2 J 9 
2714 
1 9 6 3 1 0 
Raw 
2 
b 
1 
0 
2 
1 
1 
1 
3 
T r a n s f o r m e d 
0 477 
0 77b 
0 JOI 
0 0 0 0 
0 4 77 
0 301 
0 301 
0 JOI 
0 602 
9 
10 U 7 4 0 
33 7014 
3 a j a f l 
1 JU3U 
4 J204 
1 1193 
0 3 9 J 2 
0 0229 
0 36 7 s 
HL5ULTS 
a n a l y s i s 
l ' 2 ' 3 « 4 
2«3«4 
2«3 
2 ' 4 
3"4 
l "2 
| S 3 
l « 4 
F ( s l o p a ) 
0 . 2 3 2 ) 
8 0 4 9 ) 
0 0 6 I U 
0 0 8 ) 3 
0 , D002 
0 6 0 1 1 
0 340V 
0 1297 
I M H s l o p e l / l l f o ) ) 
0 83(1894 
1) 9316211 
0 8 0 I I 4 U 
0 774471 
0 9 9 0 1 8 3 
0 422919 
0 J68608 
0 322 7 (4 
F l l n t e r c s p t ) 
0 7931 
0 698 7 
0 1289 
1 2962 
0 , 7 0 1 6 
1 2 3 0 0 
0 338 7 
0 0 1 3 3 
P I F I l n t e r c . p t ) 
0 3 0 3 9 7 1 
0 3 0 7 4 6 2 
0 724627 
0 2 1 2 1 3 9 
0 4 1 3 3 9 8 
0 281141 
0 , 4 6 6 3 3 9 
0 9 0 3 1 3 7 
126 
ERRORS IN BANK ANGLE MAINTENANCE 
MADE IN FLIGHT 
LU 
o 
< 
1.00 
C/5 
DC 
O 
CC 
CC 
LU 
LL 
>" cc 
LU 
CO 
D 
Z 
+ 
o 
.75 
.50 
.25 
0 00 
AIRCRAFT GROUP 
WASHOUT MOTION, 
GROUP 
- 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
Ainemu.T i.mmn i n nAS)U]Ur-Hl)nilH_0»UUP U ) tlir-n-itAib uunilf 111 LUNIMfMTfAfJHUKT liRllllP H I 
(law 
Scort 
Tram termed 
_44£Q1£-
111« tfno 
_5tO£fl_ 
Wfms.ornett 
brorn 
Transformed 
0 
4 
3 
2 
12 
2 
2 
1 
4 
O OCX) 
0 699 
O 7/0 
0 477 
1 114 
0 , 4 77 
0 4 77 
0 301 
0 699 
0 477 
0 JOI 
0 JOI 
0 JOI 
0 301 
0 602 
0 JOI 
0 OOO 
0 JOI 
0 
2 
2 
4 
0 JOI 
0 JOI 
0 JOI 
a . J O I 
0 JOI 
0 OOO 
0 477 
0 477 
0 6 9 9 
0 000 
0 000 
0 301 
0 602 
0 JOI 
0 OOO 
0 477 
0 699 
0 699 
INTfcRNbMAfl: HtSULTj 
sum X 
sun X squared 
sum Y 
sum Y squared 
sum X 'Y 
X meiin 
Y mean 
s lope 
I n t e r c e p t 
s lp l id * 0 
X m.).in * 0 
51 - I . 3 J 6 1 7 
03 
AOJ4 
- 0 now 
l d . 2 4 S J 
3 0 V 4 
3 . 397 I 
- 1 3647 
- 0 0U99 
0 jbdO 
- U 0613 
0 3323 
6 4 2 2 0 
22 3144 
2 0bJ4 
1 I J J d 
3 0136 
0 7 U 6 
0 J^OA 
0 0 3 4 0 
0 2ti2l 
J 2 • 1 70J4I oJ • 
3 9 2 9 0 
21 2976 
3 I 3d4 
1 J 9 6 9 
0 1)191 
0 63«U 
0 J309 
- 0 , 0 ( 2 3 
0 I9H7 
1 1103 J 6 
1 0 , 0 7 4 0 
3 b , 7 0 1 4 
3 0792 
1 74Ub 
0 1723 
1 1193 
0 J42I 
- 0 1340 
0 4922 
H i ) opt > " 
n intercept ) 
2 b0^33 
I IOJ72 
f l l U l o p n M M o U « 
CI I ( |ntercept) / l l (o) l 
0 074UJ 
0 J624J 
ana lys 
I «2<3" 
. ' 3 « 4 
2>3 
2"4 
3«4 
l ' 2 
l ' 3 
l ' 4 
I s 
4 
r i s l o p r l 
2 3626 
6 ,3121 
, 3 3322 
12 3006 
1 l u 7 J 
1 , btHJJ 
0,1)171 
0 1869 
I ' I M s l o p s l / l l l o l l 
0 u74026 
0 U 0 7 I 3 6 
0 0 1 3 3 ) 8 
0 003483 
0 294282 
0 190996 
0 89 7684 
0 390334 
F t l n t s r c e p t l 
1 1037 
0 I I I ) 
0 1216 
0 1642 
0 2274 
3 4097 
1 6836 
0 4 703 
P I F I I n t e r c e p t l / l l l o l l 
0 , 7 6 2 4 3 3 
0 894611 
0 732166 
0 6 9 1 0 2 9 
0 6 4 0 3 4 9 
0 , 0 8 4 6 3 9 
0 , 2 1 4 0 3 4 
0 3 0 3 2 0 1 
\ ' 
12 7 
ERRORS IN FLIGHT COORDINATION 
MADE IN FLIGHT 
LU 
Q 
< 
C/3 
OC O 
OC 
cc 
LU 
LL 
_-° 
>- cc 
LU 
CO 
(D 
O 
.40 
.30 
.20 
.10 
.00 
RANDOM WASHOUT 
MOTION GROUP 
FIXED-BASE GROUP 
AIRCRAFT& WASHOUT MOTION GROUP 
1 1 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
s u b j e c t Hunk 
1 
2 
J 
4 
t> 
A 
7 
(J 
9 
n 
sum X 
Maw 
0 
0 
0 
0 
0 
0 
0 
0 
0 
sum X s q u a r e d 
sum Y 
sum V iqumred 
sum X*Y 
X mean 
V mean 
s lope 
I n l e r c t p i 
Alpha • 
X mean • 
SI » 0 . J 2 9 J 
( • (s lope) • 
1 ( I n t e r c e p t ) 
0 , 0 3 
tAI-T 
0 0 0 0 4 
0 
» 0 
0 000 
0 000 
0 0 0 0 
0 000 
0 000 
0 000 
0 000 
0 0 0 0 
0 000 
V 
-0 uovo 
I d 243J 
0 0000 
0 0000 
0 00 00 
- 0 OdW 
0 0000 
0 . 0 0 0 0 
0 0000 
2 7 1 7 2 
d 7 j i3 
b.» • 
P l M 
(taw 
0 
0 
0 
0 
0 
0 
0 
0 
0 
T r a m formed 
-i Scorn 
0 000 
0 000 
0 0 0 0 
U 000 
0 000 
0 ooo 
0 OCX) 
U ooo 
0 000 
IMTfcllMtDIATF 
9 
A 4?20 
22 J I 4 4 
0 0000 
0 0000 
0 0000 
0 7IJA 
0 0000 
0 , 0 0 0 0 
0 0000 
0 J1U90 
H J " 
0 
1 
0 
0 
1 
0 
0 
0 
0 
RbSULTS 
i l o i . e ) / H ( ( i ) l • 0 H4 
5 3 -
2 J 
I ' l H i n t e r c e p t M l t o H - 0 4A4J4 
Transformed 
9 
b 
21 
0 
0 
0 
0 
0 
0 
0 0<XJ 
0 JOI 
0 OOO 
0 OOO 
0 JOI 
0 ooo 
0 000 
0 uoo 
0 000 
9290 
2976 
6021 
I U I 2 
UU2V 
6b dd 
0669 
02H0 
0 04t]b 
D JAT61 
i n * 
0 
0 
0 
2 
0 
0 
0 
0 
0 
-rt* J imi l ( , » IHJP M l 
I r t m s f o r m e d 
0 UOO 
U OCX) 
0 OCX) 
0 477 
0 000 
D 000 
0 0 0 0 
0 ooo 
0 000 
9 
10 0740 
Jb 70(4 
0 4771 
0 2276 
0 61J6 
1 1193 
0 , 0 3 3 0 
0 0041 
0 Q4db 
K C U L f J 
a n a l y s i s 
( ' 2 * 3 * 4 
2«J«4 
2«J 
2 * 4 
J«4 
l«2 
1*3 
("4 
r n 
0 
0 
(1 
0 
0 
0 
ope) 
2 7 1 / 
'621 
/ J 4 6 
2464 
/O 
7637 
U I 2 0 
P ( H 9 l o p # ) / l l . o > ] 
0 B4J243 
0 771449 
O . J W 6 U 2 
0 914920 
0 627JJ4 
1 000OOO 
0 JV6V07 
0 , 9 1 4 3 1 9 
H l n 
U 
0 
2 
n 
0 
ii 
l 
0 
e r c e p t ) 
11)36 
744? 
JOQtt 
IW9J 
OKI 4 
/ O 
bOAb 
72116 
PtF(lntercept)/H(o>) 
0 
0 
0 
0 
0 
1 
0 
464143 
4Ub964 
iboioo 
J6O60O 
779271 
000000 
2J0bV6 
0 4067b4 
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ERRORS IN ALTITUDE 
MADE IN FLIGHT 
LU 
Q 
< 
C/j 
CC 
o 
OC 
OC 
LU 
LL 
-O 
OC 
LU 
CO 
D 
Z 
+ 
1.50 AIRCRAFT GROUP 
y RANDOM WASHOUT 
Jf MOTION GROUP 
1 00 WASHOUT 
MOTION GROUP FIXED-BASE GROUP 
(J 
O 
Z z 
oo 
- 2 • 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
S u b j i c t Hank 
1 
d 
9 
AIRCHAhT (JMILIP (1 
RflW 
lb 
Jti 
16 
2J 
47 
23 
10 
42 
22 
Transformed 
1 204 
1 391 
1 2J0 
1 3H0 
1 601 
1 Jilt) 
1 041 
1 AJJ 
1 J62 
ASIIIIUT-Ml.ThlN (inilllP (31 
Raw 
13 
14 
13 
I i 
13 
10 
A 
19 
7 
Trnnsformid 
1 146 
1 176 
1 146 
1 204 
1 I4A 
1 U4I 
0 t!4b 
1 JQI 
0 903 
1 IX11I-I 
Rflt* 
id 
I I 
J 
20 
13 
13 
22 
10 
17 
A.»F (,H()UI» i . i i PAiiimy-WASHimr.iiHiiiJP ( 4 ) 
Transformed 
1 2 ( 9 
1 079 
0 602 
1 J22 
1 (46 
1 146 
1 36? 
1 2 79 
1 21b 
llaw 
7 
24 
23 
22 
A 
20 
10 
9 
14 
Transformed 
0 903 
1 J9d 
1 3(10 
1 362 
0 (Mb 
1 J V 
1 322 
1 000 
1 176 
IHTtRNIDIATb flbSULTb 
n 
sum X 
sun X i q u n r e d 
sum Y 
mm Y squar 
sum X'Y 
X motin 
Y meen 
slope 
I n t e r c e p t 
a lpha • 
X mean • 
id 
0 Ob 
SI - I 24909 
M s l o p e 1 • 
9 
- 0 dOVU 
It) 243J 
12 J0J9 
17 7J90 
- 1 AVJi 
- 0 0119,) 
1 ItlVJ 
- 0 OJI? 
1 JH6J 
0 3O4U0 
( • ( i n t e r c e p t ) • 2 i J 4 76 
52 • 1 32U2I 
9 
6 4 220 
22 3144 
9 , 9 0 9 2 
I I OdOO 
7 6172 
0 7 IJ6 
1 1010 
0 OJUH 
1 0 790 
HI I ( ) l o p i ) / ( M o ) ) • U A299 
I ' I M I i t e r e e p t M H o l l • 0 O j J l 
S3 -
9 
b 
21 
10 
12 
b 
0 
1 
- 0 
1 
9290 
2976 
4702 
AOJO 
9060 
6b tin 
I6J4 
Ob 70 
200S> 
, A 9 b l b 
V 
10 0740 
3b 7014 
10 70U6 
13 ,1230 
I I 9911 
1 1193 
1,10911 
0 0002 
1 1096 
H L I U L I i 
a n a l / s i s 
l « 2 < 3 , 4 
2>3«4 
! « 3 
2*4 
344 
l«2 
l«3 
l«4 
1-Is l o p s ) 
0 3948 
0 . 8 1 7 0 
1 8241 
0 2321 
0 6227 
0 . 9 7 6 1 
0 1118 
0 2028 
P I F I s l o i i . l / l l l o l l 
0 6299 72 
0 , 4 3 3 7 1 3 
0 198188 
0 ,623431 
0 443199 
0 33993) 
0 743041 
0 639398 
F l l n t e r c e p t ) 
2 8348 
0 , 4 6 3 3 
0 4363 
0 . 8 4 9 2 
0 I I I IO 
9 . 6 1 0 6 
3 2381 
2 . 6 3 0 8 
F I F I l n t e r c s p t l / l l l o l l 
0 , 0 3 3 n o 
0 . 6 ) 4 8 1 2 
0 , 3 1 8 8 4 1 
0 , 3 7 1 3 3 6 
0 735998 
0 , 0 0 7 3 1 6 
0 0 9 1 1 8 0 
0 , 1 2 4 3 1 4 
129 
LU 
Q 
< 
w 
OC 
o 
OC 
OC 
LU 
LL 
' «o 
>~0C 
LU 
CO 
Z> 
Z 
+ 
o 
1.50 
AIRCRAFT GROUP 
1.00 
z 
FIXED-BASE 
GROUP 
WASHOUT MOTION 
GROUP 
RANDOM WASHOUT MOTION GROUP / 
0 00 
1 1 
- 2 - 1 0 1 2 
' APTITUDE ESTIMATOR SCORE X 
Subject Hsnk 
1 
2 
3 
4 
3 
6 
7 
8 
9 
SUB X 
AiHCfiAFt 
Rsw 
9 
42 
26 
28 
42 
27 
23 
47 
22 
sua X squared 
sua Y 
sua V squired 
sua X'V 
V aean 
Intarcapt 
alpha . 
X assn • 
0,03 
0 6004 
51 « 0 91627 
Flslops) -
F l ln t . rc .p t ) 
rrensforaed 
1 000 
1 633 
1 431 
1 462 
1 633 
1 447 
1.380 
1 681 
1 362 
9 
•0 8090 
18 2433 
13.0310 
19.2040 
-2 4498 
•0 0099 
1,4479 
-0,0103 
1 4416 
0 89132 
• 4 66832 
S2 • 
PIF( 
Da. 
8 
13 
17 
19 
10 
13 
4 
17 
13 
I J I 
Transforaad 
0 934 
1 146 
1 253 
1 301 
1 041 
1 146 
0 699 
1 233 
1 146 
IHTEDSEDIATE 
9 
6,4220 
22 3144 
9 9446 
I I 2686 
6 9037 
0.7136 
1.1050 
- 0 0108 
1 1121 
1 00377 
Slopel/Hlol l • 0 
PIFIlntarca p t l /Mlo l l • 0 
FIIM1-
Dan 
13 
9 
8 
10 
18 
10 
23 
13 
24 
RESULTS 
45776 
00835 
S3 " 
i«5F RPIIIIP 111 
Transforaad 
1 146 
1 000 
0 954 
1 041 
I 279 
1 041 
1 380 
1.146 
1 398 
9 
3.9290 
21 2976 
10 3862 
12 2012 
5,7431 
0 6388 
1 1340 
-0,0631 
1.1936 
.'5725 
Ha. 
3 
13 
13 
I I 
6 
18 
18 
13 
27 
-»«siinnr nmiup 141 
Transrorasd 
Srnr. 
0 602 
1 146 
1 146 
1 079 
0 843 
1 279 1 279 
1.146 
1 447 
9 
10 0740 
33 7014 
9 9694 
11.3468 
8 64 78 
1 1193 
1 1077 
-0 1028 
1.2228 
RESULTS 
analysis 
l«2"3"« 
2«3«4 
2*3 
2«4 
3«4 
l«2 
l«3 
l«4 
Flslops) 
0 
1 
0 
2 
0 
0 
1) 
0 
8913 
3623 
7904 
3233 
3734 
B4 78 
0167 
3126 
P IF Is lopeMl lo ) ! 
0.437738 
0 277746 
0 389010 
0 149720 
0.461464 
0,372764 
0 898913 
0,584931 
Fl lntercept l 
4 
0 
0 
0 
0 
10 
9 
6 
6683 
1432 
3333 
0900 
0070 
7864 
3355 
2904 
PIFdntarcept l / l l lo l l 
0 
0 
0 
0 
0 
0 
0 
0 
008330 
863634 
372287 
768292 
934484 
OO50I8 
007499 
024119 
130 
ERRORS IN HEADING MADE IN THE 
AIRCRAFT WHILE ON RUNWAY 
40 
.30 
.20 
.10 
AIRCRAFT GROUP 
RANDOM WASHOUT 
MOTION GROUP 
FIXED-BASE 
GROUP 
WASHOUT MOTION GROUP 
.00 
1 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
bubjsct Rank 
6 
7 
8 
9 
n 
sua X 
sua X squarsc 
sua Y 
sua y squsrei 
sua X'Y 
X aean 
Y aeen 
slope 
Intercept 
alpha . 
X aean • 
SI • 0.40932 
Ftslope) • 
F U n l . r c . p t ) 
Rat. 
1 
2 
2 
2 
0 03 
0 6004 
1 
Transforaed 
0 301 
0 477 
0 301 
0 301 
0 301 
0 301 
0 301 
0 4 77 
0 4 77 
9 
-0 8090 
18 2433 
3 2373 
1 2266 
-U 1938 
-0 8899 
0 3397 
- 0 02 77 
0 3572 
1.88716 
- 0 660 79 
52 
(IBM 
1 
0 
0 
1 
0 
1 
1 
2 
2 
Transformed 
0 301 
0 000 
0 OOO 
0 301 
0 OOO 
0 301 
0 301 
0 4 77 
0 47 ' 
RITtnXLUIATE 
9 
6.4220 
22 3144 
2 1384 
0 8176 
0 244 7 
0 7136 
0 2398 
-0 0131 
0 2919 
. 0 38823 
PIFISIOpel/ l l loll . 0 
P IF I lntercept l / l l lo l l • 0 
(la. 
0 
2 
2 
IIES8LTS 
S3 • 0 , 
13468 
363 78 
Iransforaed 
9 
3 
21 
7 
0 
0 
n 
0 000 
0 301 
0 701 
0 301 
0 301 
0 JOI 
0 101 
0 477 
0 477 
9290 
2976 
/604 
9990 
4481 
6388 
0 3067 
-I) 
0 
0788 
3386 
62747 
PAWIOU 
Raw 
0 
1 
2 
0 
WASHOUT ORIIIIP 14 1 
Transforaad 
Srnr. 
0 OOO 
0 301 
0 477 
0 701 
0 301 0 JOI 
0 301 
0 301 
0 OOO 
9 
10 0740 
35 7014 
2 2833 
0 7714 
2.6916 
1 1193 
0 2337 
0 0086 
0,2473 
RbSOLTS 
analysis 
l"2"3'4 
2«3«4 
2«3 
2'4 
3«4 
l«2 
l«3 
l«4 
Flslope) 
I.8U72 
2 2816 
0 0162 
2.2400 
4 2934 
1.0206 
3 3167 
0 6727 
P IF Ia lopsMl lo l l 
0 134678 
0.126848 
0 900343 
0,136602 
0,0b7210 
0 329322 
0,001)64 
0 423863 
Fl intsrcspt) 
0 6888 
0,4017 
1.0616 
0 0904 
0,3329 
1,4367 
0,1003 
2 1299 
PIFI lntercept l / l l lo l l 
0 565776 
0 673736 
0 319178 
0,767824 
0,572306 
0,246148 
0 733618 
0 163079 
131 
ERRORS IN TURN RATE 
MADE IN FLIGHT 
AIRCRAFT GROUP 
FIXED-BASE 
GROUP" 
WASHOUT 
MOTION GROUP 
RANDOM WASHOUT, 
MOTION GROUP 
1 1 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
S u b j e c t nenk 
1 
2 
3 
4 
3 
6 
7 
8 
9 
R e . 
1 
I I 
3 
6 
13 
9 
4 
2 
3 
T r a n s f o r a a d 
0 301 
1 079 
0 602 
0 843 
1 204 
1 OOO 
0 699 
0 477 
0 778 
Raw 
S m r n 
3 
4 
2 
4 
3 
) 3 
0 
2 
T r a n s f o r a a d 
0 6 0 2 
0 6 9 9 
0 477 
0 6 9 9 
0 6 0 2 
0 9 0 3 
0 6 0 2 
0 OOO 
0 477 
Ran 
6 
3 
0 
3 
7 
4 
7 
3 
6 
T r a n s f e r a s d 
0 843 
0 602 
0 000 
0 770 
0 903 
0 6 9 9 
0 903 
0 . 7 7 8 
0 843 
Ran 
1 ' " " 
1 
4 
1 
7 
0 
1 
6 
4 
4 
T r a n s f e r a s d 
Srne* 
0 301 
0 699 
0 301 
0 903 
0 000 
0 301 
0 843 
0 699 
0 699 
I I ITERHEII IATb B1SULTS 
sua X 
sua Y 
sua Y square 
sua X'Y 
Y asen 
Slope 
I n t e r c e p t 
a l p h a • 
X me en • 
d 
0 03 
9 
- 0 8 0 9 0 
18 2437 
6 9837 
6 1039 
- 1 4376 
- 0 0899 
0 7762 
- 0 0446 
0 7722 
0 6004 
SI . 2 28943 
HI S l o p . I • 
F l l n t e r c e p t ) 
0 96601 
• 1 19709 
S2 • 
P I K 
9 
6 4 2 2 0 
22 3 1 4 4 
3 0 6 1 3 
3 3334 
4 9 6 3 0 
0 1136 
0 3 6 2 4 
0 0 7 7 3 
0 3 0 72 
2 32639 
s l o p s l / l l l o l l • 0 .42233 
P I M l n t e r e e p l l / I M o H . 0 32680 
57 • 
9 
3 V 2 9 0 
21 2 9 7 6 
6 333 7 
3 1216 
3 0 4 2 0 
0 6 3 8 0 
0 7060 
• 0 , 0 6 3 8 
0 T493 
2 8 1 9 2 6 
9 
10 0740 
33 7014 
4 7482 
3.2673 
4 0863 
1,1193 
0 3276 
- 0 0303 
0,3839 
ULSULIS 
l '2«l"4 
2 '3 '4 
2«3 
2'4 
3'4 
l«2 
l»3 
l '4 
Flslopal 
0 9660 
1 444 7 
2 6613 
2.1627 
0 02(0 
1,8139 
0,0464 
O 0036 
PIFIs lopel / l l lo l l 
0 4 22331 
0,238303 
0 124 709 
0 163316 
0 871848 
0,199207 
0,832349 
0 933214 
Fl lntercept} 
1 1979 
0 9183 
1 2442 
0 0694 
1 2107 
2 7533 
0 0141 
1 3807 
PIFI lntercept l / l l lo l l 
0 376803 
0 413331 
0 282207 
0 I9J739 
0,288341 
0 117673 
0,036435 
0,227881 
132 
ERRORS IN POWER SETTING PROCEDURE 
MADE IN FLIGHT 
oi 1-00 
Q 
< 
to 
OC 
O 
OC 
OC 
LU 
LL 
>~ cc 
LU 
CO 
Z) 
z 
+ 
CD 
O 
RANDOM WASHOUT 
MOTION GROUP 
.75 AIRCRAFT GROUP 
.50 
25 -
WASHOUT MOTION 
GROUP 
FIXED-BASE GROUP 
0 00 1 1 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
AtHfifltfT GROUP ,1) WAsiiimr-HiiTHiH GROUP 12I FlifclHIAtib OHIHJP 111 flMIJllH-HftaillUI nfflHIP H I 
transformed 
, Sen 
Ha* 
Scare 
Transformed R«M 
0 4 77 
0 699 
0 699 
0 699 
0 699 
0 U43 
0 699 
0 934 
0 4 77 
0 JOI 
0 602 
0 903 
1 OOO 
0 OOO 
0 4 77 
0 602 . 
0 477 ' 
0 4 77 
0 602 
0 301 
0 477 
0 301 
0 699 
0 699 
0 778 
0 7 IB 
1 000 
1 
3 
2 
2 
3 
6 
9 
1 
I I 
0 301 
0 602 
0 477 
0 4 77 
0 602 
0,845 
1 000 
0 301 
1 079 
INTERMEDIATE RESULTS 
n 
sua X 
sua X squared 
sua Y 
sua y squared 
sua X'Y 
V a,an 
slope 
Intercept 
9 
-0 8090 
IB 2433 
6 2404 
4 3229 
-1 2281 
-0 0899 
0 6943 
-0 0367 
0 6910 
9 
6 4220 
22 3144 
4,8396 
3 3141 
3 7050 
0 7136 
0 33)7 
0 0142 
0 3276 
9 
3 9290 
21 2976 
3 6 3 J 3 
3 9393 
1 6333 
0 6588 
0 6262 
-0 1196 
0 7049 
9 
10 0740 
33 7014 
3 684 7 
4 2403 
4 0130 
1,1193 
0 6316 
-0 0962 
0 7393 
Flslops] • 
H ln tsrcspt ) 
1.27128 
0 47944 
S2 - I 67492 
PIFISlopsl/ l l lol l > 
P IF I lntercept l / l l lo l l 
0,30333 
0 69893 
analysis 
l«2"3«4 
2«3'4 
2«3 
2'4 
3*4 
l"2 
l '3 
l"4 
Flslopa) 
1,2713 
1 4800 
2 4697 
1 3494 
0 1278 
0,3744 
2 4949 
0 8838 
PIFIslopsl / l l tol l 
0.303332 
0 230440 
0,1383713 
0 23363d 
0.330427 
0 136533 
0.362373 
Fllntercept) 
0,4794 
0 3377 
0 4110 
0.6871 
0.3178 
1.3187 
0,0166 
0,0490 
P IF I ln t i rceptMMol l 
0 698928 
0 391246 
0 302621 
0,420136 
0 381292 
0,236)83 
0 899227 
0 876422 
133 
ERRORS IN AIRSPEED 
MADE IN FLIGHT 
LU 
D 
< 
to 
cc 
O %
cc 
cc 
LL 
.o 
>~0C 
LU 
CO 
z 
+ 
1.25 
1.00 
75 
50 
AIRCRAFT GROUP 
FIXED-BASE 
GROUP 
sWASHOUT MOTION GROUP 
RANDOM WASHOUT' 
MOTION GROUP 
CD 
O 
JT 25 
.00 -
- 2 - . 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
S u b j s c t 
1 
2 
3 
4 
3 
6 
7 
8 
9 
n 
sua 
SUB 
sua 
sua 
sua 
Uenk 
X 
Raw 
6 
14 
10 
10 
9 
4 
a 
13 
Y 
Y sque 
X'Y 
l i o n s 
I n t reep t 
r e d 
T r a n s f o r m e d 
O 845 
1 , 7 6 
1 041 
1 041 
1 OOO 
O 6 9 9 
O 934 
1 322 
1 146 
9 
- 0 8 0 9 0 
IB 2433 
9 2233 
9 7274 
• 1 6 8 6 8 
• 0 U899 
1 U23I 
- 0 0412 
I 0208 
H a . 
6 
7 
7 
I I 
0 
6 
4 
3 
7 
U I I T I I I M nmiup 1?) 
T r a n s f o r m e d 
0 843 
0 903 
0 903 
1 019 
0 OOO 
0 843 
0 6 9 9 
0 778 
0 9 0 3 
IHTERMEOJATE 
9 
6 4 220 
22 3144 
6 9338 
6 , 1 3 3 8 
3 2 9 8 8 
0 7136 
0 , 7 7 2 9 
0 0 1 8 9 
0 7394 
r. l»H> 
R o . 
Score 
6 
3 
2 
4 
T 
4 
12 
7 
7 
RESULTS 
HAO lOIIIIP 111 
T r a n s f o r m e d 
9 
3 
21 
7 
6 
3 
0 
0 
- 0 
0 
0 845 
0 778 
0 477 
0 6 9 9 
0 9 0 3 
0 6 9 9 
1 114 
0 903 
0 903 
9270 
29 76 
3213 
2121 
9339 
6388 
8 1 3 3 
0310 
8471 
BANimu. 
RAM 
1 
9 
7 
6 
3 
7 
12 
6 
12 
KWI I I I IT CHUMP 141 
Transformed 
0 301 
1 0 0 0 
0 903 
0 843 
0 6 0 2 
0 9 0 3 
1 114 
0 845 
1 114 
9 
10 0 7 4 0 
35 7014 
7 6274 
6 , 9 9 4 4 
6 . 3 6 9 4 
1 1193 
0 , 0 4 7 3 
-0 ,08811 
0 , 9 4 6 9 
alpha i 
Flslope) -
F<Intercept! 
0 73162 
1 43220 
S2 • I 63013 
PIFIslopel/ l l lol l • 
PIFI lnterceptl / l l lol l 
0 34186 
0 23219 
analysis 
!"2«3'4 
2"3>4 
2 '3 
2"4 
3«4 
l«2 
!«3 
l"4 
0 7316 
0 9686 
0 624d 
1 3323 
' 0 3)03 
0 3593 
0 0041 
0 4449 
P I F I s l o p e l / I K o l l 
0 8 4 I 0 J 9 
0 393930 
0 442461 
0 236129 
0 352384 
0 46693B 
0 , 9 4 9 3 9 9 
0 313371 
FMnterceptl 
1 4923 
0 3133 
0 1062 
0 ,4673 
0 .3J63 
3 3380 
4 3679 
0 8383 
P(F( lnt i rcapt) /H(o) l 
0,232ld7 
0 732664 
0 749004 
0 304643 
0,473190 
0.079336 
0 034066 
0.374330 
134 
ERRORS IN PITCH CHANGE / POWER SETTING 
SEQUENCE MADE IN FLIGHT 
40 
.30 
.20 
.10 
.00 
RANDOM WASHOUT 
MOTION GROUP 
AIRCRAFT GROUP 
WASHOUTMOTION 
GROUP 
FIXED-BASE 
GROUP 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
Subject Hank 
ur-mmun 
Raw Trantformed 
-Sfiftttt S U U _i t f l££-
Transformed 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 0 
000 
000 
301 
000 
301 
301 
JOI 
477 
0 301 
0 000 
0 000 
0 477 
0 477 
0 4 77 
0 301 
0 OOO 
0 301 
0 000 
0 000 
0 JOI 
0 000 
0 000 
0 JOI 
0 JOI 
0 000 
0 JOI 
0 000 
O 301 
0 000 
O 000 
• 000 
0 000 
INTERKfcDIATE RbSULTS 
sum X 
turn X s q u i r e d 
sum V 
sum Y squared 
sum X'Y 
X mean 
Y mean 
s l o p e 
I n t e r c e p t 
a l p h a • 0 
X meen • 0 
31 m U 7JJU3 
03 
6004 
- 0 (1090 
18 2433 
2 , 3 3 4 3 
0 934B 
- 0 , 2 763 
- 0 0U99 
0 2394 
- 0 0037 
0 , 2 3 9 1 
5? - 0 9397U 
6 4 2 2 0 
22 3144 
0 9 0 3 1 
0 2 7 ( 9 
0 3013 
0 7136 
0 , 1 0 0 3 
- 0 0 1 9 3 
0 1141 
S3 • 
3 9 2 9 0 
21 29 76 
0 9031 
0 2719 
I 6 4 J 7 
0 6311(1 
0 1003 
0 0 6 0 4 
0 0 6 0 3 
1 09694 
1 0 , 0 7 4 0 
33 7014 
1 6012 
0 3901 
- 0 2311 
1*1193 
0 IU68 
- 0 OB67 
0 , 2 6 3 8 
Flslups) * 
Fltntsrcspt) 
2 011/2 
I 4 7668 
PIFIslopsl/ l l fol l > 
P i r i l n t . r c . p t l / l l l o l l 
0,03406 
0.24007 
a n a l y s i s 
l ' 2 ' 3 « 4 
2 ' 3 " 4 
2<3 
2 ' 4 
3«4 
l « 2 
l ' 3 
l "4 
F l s l o p s ) 
2 8717 
6 ,0082 
2 6731 
2 4400 
14 6298 
0 8390 
1,0947 
2 2760 
P I F I i l o p e l / l l l o l l 
0 034039 
0 008643 
0 , 1 2 4 1 9 2 
0 140391 
0 001837 
0 , 8 1 1 6 0 6 
0 313161 
0 , 1 3 3 9 2 6 
F l l n t e r c e p t ) 
1 4 ) 6 7 
1 046 7 
0 0002 
2 , 3 6 4 0 
1.4797 
2 . 6 6 7 5 
4 . 0 4 6 8 
0 , 0 1 2 8 
P I F I l n t e r c e p t l / l l l o l l 
0 240070 
0 367219 
0 987944 
0 1 3 0 1 I I 
0 , 2 4 2 6 1 5 
0 , 1 2 3 2 2 4 
0 0 6 2 5 7 6 
0 . 9 1 1 4 9 4 
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FIXED-BASE GROUP 
.00 -
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
*
!HCRr*FT ""'IV .11 HAbiniUT-HHtiiin_..ii.>iJP <?. njfF-H-mhh. i,miup m nAHimH-HAKHtiur oamiP t-4. 
Haw Tram formed 
-Sco™ 
Tmniformtd 
•JtfOCfl-.. 
Transformed 
-SUUCJ 
Transformed 
Score 
O 000 
0 000 
0 ooo 
0 ooo 
0 000 
0 301 
0 301 
0 000 
0 000 
0 ooo 
0 000 
0,000 
0 ooo 
0 000 
0 000 
o ooo 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
o ooo 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 000 
0 ooo 
0 000 
0 000 
a ooo 0 000 
0 000 
0 000 
0 000 
IHIERMLUIATE ntSULTS 
mm Jf 
sum X squared 
sum y 
sum V squared 
sum X'Y 
X m* an 
Y mean 
slops 
Intercept 
alpha - 0 
X mean - o 
51 - o 131 BO 
F(slope) - 0 49376 
ninttrctpt) • I nil.J 
-o novo 
Id 2433 
0 0021 
0 I III 2 
-0 4609 
-0 0U-9V 
0 0669 
-0 0224 
0 0649 
6 4220 
22 3144 
0 oooo 
0 oooo 
0.0000 
0 7136 
0 OOOO 
0.0000 
0.0000 
S2 " 0 131)03 
PIFIslopel/ l l lol l . 
PIFI lntercept l / l l lo l l • 
S3 • 
0 6U95I 
0 16560 
5 9290 
21 2976 
0 OOOO 
0 OOOO 
0 OOOO 
0 65011 
0 OOOO 
0 OOOO 
0 OOOO 
0 16317 
10 0740 
35 7014 
0 OOOO 
0 OOOO 
0.0000 
1.1193 
0 OOOO 
0 OOOO 
0 OOOO 
snalrals 
l«2"3«4 
2«3«4 
2'3 
2"4 
3"4 
l"2 
l«3 
l«4 
Flslopel 
0 493d 
0 /O 
0 /O 
0 /O 
0 /O 
0,4774 
0,4727 
0,5543 
PIFIslopel/ l l lol l 
0 6119507 
1,000000 
1,000000 
1,000000 
1 OOOOOO 
0 50OS9I3 
0,502910 
0 46l)t)tk) 
F< Intercept) 
1 0TI5 
0 /O 
0 /O 
0 /O 
0 /O 
1 5297 
1 5734 
1.3067 
PIFI lnterceptl / l l lol l 
0.165600 
1 OOOOOO 
1 OOOOOO 
1 ,000000 
I.OOOOOO 
0,235174 
0 22U907 
0 270913 
l\ 
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RANDOM WASHOUT MOTION GROUP 
FIXED-BASE 
GROUP WASHOUT MOTION 
GROUP 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
AlHCRAf-T tlRIIUP I I I MASiiiiuT-MUTiOH t»n.iw u i nni-n-Hist- Rotiup i n »ABI«H-iMa.(IIIT OHIMP H I 
Haw 
Score 
Transformed 
Scora 
(la* 
..SCQCft-
Tronsformid 
-S&QIIft-
Raw 
Scarf. 
Haw Transformed 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 ooo 
0 000 
0 000 
0 000 
0 000 
0 301 
0 000 
0 000 
0 301 
0 000 
0 000 
0 000 
0 000 
0 301 
0 OCX) 
0 000 
0 000 
0 000 
0 000 
0 301 
0 000 
0 ooo 
0 301 
0 000 
3 000 000 
0 000 
0 301 
0 301 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
IHTERMEDIATE RESULTS 
n 
sua X 
sua X squared 
sua Y 
sua Y squsrsd 
sua l '» 
X as an 
V as an 
slops 
Intsrcept 
alpha • 0 
X aean " 0 
05 
6004 
9 
-0 9090 
111 2453 
0,6021 
0 1012 
-0 U6IB 
-0 Od99 
0 0669 
-0,0444 
0 0629 
9 
6 4220 
22.3144 
0 3010 
0 0906 
0 2132 
0.7136 
0 0334 
0 OOOO 
0 0334 
' 
9 
5 9290 
21 2916 
0 6021 
0 III 12 
0 UI129 
0 65UB 
0 0669 
0 021)0 
0 04U5 
9 
10 0740 
35 7014 
0 6021 
0 111 12 
2.I6U0 
I . I 193 
0,0669 
0 0612 
-0 0016 
bl • 0.30234 
F(slope) • 
F(lntercept) • 
S3 - 0 4V36t> 
J . l / U / 
0 21100 
P IHs l t tpeMKoN " 0 UJU6J 
PtMlnteropW/ I ICo) ] • 0 00(101 
analysis 
I"2«3a4 
2«1'4 
2'3 
2«4 
3"4 
l"2 
l«3 
l"4 
Flslops) 
3 1)14 
1 J946 
0 4614 
4,1329 
0,01165 
1 3JUU 
2 d066 
10.5242 
PtMslopsl / l l lo l l 
0 039646 
0.226613 
0 5OU036 
0 061471 
0 362396 
0 266601 
0 116061 
0. 005Dili 
Fllntsrcept) 
0,2110 
0 2|dl 
0,3676 
0 1430 
0 1669 
0 0727 
0 0103 
0 0019 
PIFMntereept l / iMol l 
0 Udd0l2 
0 005.133 
0 553373 
0 710591 
0 6SU673 
Ou 791171 
0 920342 
0,770591 
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00 
.40 
30 
.20 
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o 
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.00 -
AIRCRAFT GROUP 
FIXED-BASE GROUP 
I I 1 jj 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
AIBCHAET UUIIUP 111 Hr.Sliimr-HUTl.ll. ..K.IUI' i?l FIXH,-HA.,E OnciUP (31 »Al.l.(,M-r.7.S,..IIJT I.PI1UP t41 
Haw 
- f i c g r i , 
Transformed 
-Scac*., 
HflN 
- S L O L f l -
Trans formed Haw 
Score 
Transformed Transformsd 
o ooo 
O 477 
0 000 
0 000 
0 000 
0 000 
0,000 
0 301 
0 JOI 
0 4 77 
0 301 
0 000 
0 301 
0 477 
0 4 77 
0 301 
0 301 
0 000 
1 
0 
0 
1 
1 
2 
1 
0 
0 
0 301 
0 000 
0 OOO 
0 301 
0 301 
0 477 
0 301 
0 OOO 
0,000 
0 
0 
0 
2 
0 
0 
2 
1 
0 
0 ooo 
0 ooo 
0 000 
0 477 
0 OOO 
0 000 
0 477 
0 301 
0 000 
IHTEIWfcUUTF BtSULTS 
n 
SUB X 
sua X squored 
aim V 
sua ¥ squared 
sua X"Y 
X nsan 
Y mean 
slopa 
Intercept 
alplia • 0 05 
X mean « 0 6004 
SI • I. I24IU 
9 
-0 11090 
IB 2453 
2 6355 
1 0454 
0 5245 
-0 0099 
0 292U 
0.0419 
0.2966 
S2 • 1 19629 
9 
6 4220 
22 3144 
1 6012 
0.5901 
1 UI96 
0 7136 
0 IU60 
0,0350 
0 1619 
S3 " 
9 
5 9290 
21 2976 
1 2553 
0 5459 
0 2447 
0 65tW 
0 1395 
-0 03)5 
0 1615 
1 35901 
9 
10 0740 
35 7014 
1 0792 
0 4099 
0 9476 
1,1193 
0.1199 
•0,0107 
0.I3IU 
FCslope) . 0 59066 
Fllntercept) • I 40561 
PIFIslopsl / l l lo l l • 
P i r i ln ts rcspt l / l l lo l l < 
0 62122 
0,25975 
analysis 
l"2«3'4 
2«3«4 
2«3 
2«4 
3*4 
I ' 2 
I ' J 
O 59137 
0 5I3U 
0 9507 
0 5635 
O 11 do 
0.0122 
I.1919 
0 7770 
PIFIslopel / l l lol l 
0 621224 
0 606005 
0 346UQ6 
0.4652 74 
0,736293 
0 913717 
0 293379 
0 392957 
Fdntsrccptl 
1 4096 
0,2515 
0 2331 
0,5944 
0 0110 
2 35B2 
2 4179 
3.7422 
P IF I ln tercept l / l l lo l l 
0 259753 
0 77dl«9 
0 636211 
0 452700 
0,917758 
0.145445 
0 140797 
0 072145 
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RANDOM WASHOUT 
MOTION GROUP 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
A i H C H A F y c m i u f ( i i H ismiuT-miTHiM onnup (3> P f X L P - m s s I M I I U P t,.\} HAHmiM-mSIHUtT flPHUP H I 
Raw 
Score 
T r a n s f o r m e d 
-Srorn -Score 
Transformod 
•JH.QEfl_ 
T r a n s f o r m e d 
-acorn Score, 
Transformed 
fiftora 
0 
2 
1 
1 
0 
1 
0 
0 
0 
0 000 
0 477 
0 301 
0 301 
0 OOO 
0 301 
0 000 
0 000 
0 000 
0 000 
0 000 
0 000 
0 301 
0 000 
0 000 
0 000 
0 301 
0 000 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 000 
0 ooo 
0 000 
0 000 
0 301 
0 ooo 
0 000 
0 301 
0 ooo 
0 0 
3 0 
1 0 
1 0 
1 0 
3 0 
2 a 
3 0 
1 0 
000 
ooo 
KM 
301 
301 
000 
471 
000 
301 
INTUI IU IUUTI - BtSULTS 
SUM X 
sua, X squared 
sua T 
sua V squared 
SUIS X 'Y 
X aean 
Y nean 
s l o p s 
Intercept 
alpha • 0 
X aeon a 0 
SI • 0 13901 
05 
6004 
- 0 0090 
ID 2453 
1 3d02 
0 4995 
0 5606 
-0 0U99 
0 1534 
0 0377 
0 1567 
S2 
6 4220 
22 3144 
0 6021 
0 1012 
0 0230 
0,7136 
0.0669 
-0 0229 
0 0632 
. 0 62065 S3 -
5 9290 
21 2976 
0 6021 
0 1012 
-0 OIIOU 
0 650Q 
0 0660 
-0 0219 
0,0053 
0,92430 
10 0740 
35 7014 
1.6012 
0 5901 
0 6999 
1 1193 
0 I860 
-0.04B0 
0 2414 
Flslops! a 
H l n l . r c . p t ) 03107 30510 
PIFIslopel / l l lol l • 0 39392 
PIFI lntercept l / l l lo l l • 0 29033 
analysis 
l«2«3«4 
2«J«4 
2"3 
2" 4 
3«4 
l«2 
l«3 
l"4 
Flslopo) 
1 0311 
0 1790 
0 0120 
0 2764 
0 1 79d 
1 1704 
1 3741 
2,2733 
PIFIslopel / l l lo l l 
0 393919 
0 IIJ7356 
0 914397 
0 607267 
0 677963 
0,2975911 
0 260667 
0,153047 
Fllntercept! 
1 3051 
2 5469 
0 0005 
3 4062 
3,6137 
1 2579 
1 2112 
0 2400 
PtFl lntercept l /Hlol 
0,290)29 
0 100196 
0 9d2407 
0 0017db 
0,076695 
0 279696 
0,2671449 
0 631205 
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AIRCRAFT GROUP 
WASHOUT 
MOTION GROUP 
RANDOM WASHOUT MOTION GROUP 
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- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
bubject Honk 
1 
3 
4 
3 
7 
V 
jum X 
Haw 
1 
0 
0 
0 
t 
0 
1 
0 
0 
sum X'Y 
Intercept 
a l p h a • 
X mean • 
0 03 
Trans formed 
0 301 
0 OOO 
0 OOO 
0 000 
0 301 
0 000 
0 301 
0 0 0 0 
0 000 
V 
- 0 tJOVO 
( 0 24J3 
0 . V 0 3 I 
0 2119 
0 J 2 3 U 
- 0 UBVV 
0 1003 
0 0334 
0 . 1 0 1 3 
0 6004 
S I - 0 69 W S 
H s ) o p e ) > 
H In tercept ) 
U 
- 0 
6J4QQ 
23334 
52 • 
P I U 
H.1W 
0 
0 
0 
1 
0 
1 
0 
0 
0 
I r a n i form 
0 ooo 
0 0 0 0 
0 ooo 
0 JOI 
0 0 0 0 
0 JOI 
0 0 0 0 
0 ooo 
0 uoo 
I f l i L l iU tD lAT I 
V 
6 4220 
22 3 ( 4 4 
0 , 0 0 2 1 
0 >U 12 
0 3263 
0 / I J A 
0 O M V 
0 O O J J 
0 OoJO 
U H264 
s l o n e ) / l | ( o ) l -
d F d n t e r c e p t M l t o l l -
t?\ 
ed 
M X LI) 
H IN 
0 
2 
0 
0 
u 
0 
0 
1 
' 
HbSULTS 
0 JH664 
o.asujs 
S3 -
•HA.F- uuuiii* L U _ 
Iransformed 
V 
1 
21 
1 
a 
0 GOO 
0 477 
0 000 
0 0 0 0 
0 OCX) 
0 ooo 
0 0 0 0 
0 JOI 
0 JOI 
9290 
2Vr*6 
0 7 V 2 
408V 
0 013(1 
0 
0 
- 0 
0 
63UU 
I I V V 
0 4 U I 
1403 
0 MOdb 
H e * 
0 
0 
0 
1 
0 
1 
0 
0 
0 
rrnnsformed 
o noo 
o nno 
0 OfO 
0 101 
o nno 
0 301 
o ooo 
0 ooo 
0 000 
9 
10 0740 
33 7014 
0 0031 
0 11112 
0 67V1 
1 119J 
0 0A6V 
0 0002 
O.OAfl / 
H t b U U T j 
l«2«3"4 
2«3"4 
U.6549 
U 4439 
0 6506 
U 0141 
0 5bu4 
0.1243 
1.6265 
0 J306 
PIFIslftpel/ IHoll 
0 JH66J9 
0 64 7437 
0 . 4 3 3 3 U 9 
0 907107 
0 4 j 5 ) d 5 
0 570092 
0 . 2 2 2 9 4 5 
0 . 4 7 U 7 4 ) 
Fllntercept) 
0 , 2 3 3 3 
0 , 3 l t > 9 
0 . 4 4 6 1 
0 O0U2 
0 , 3 3 2 5 
0 . 4 0 9 7 
0 U 6 3 1 
0 4 d l 5 
FIHIntereeptl/Hloll 
a 95H346 
0 732273 
0 5 I 4 3 2 U 
0 9 d l l l 6 4 
0 J72754 
0 , 4 9 4 7 6 6 
0 0 0 4 9 9 0 
0 4911362 
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LANDING GEAR RETRACTION ALTITUDE ERRORS 
MADE IN THE AIRCRAFT 
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.00 
AIRCRAFT GROUP 
RANDOM WASHOUT 
MOTIONGROUP 
WASHOUT 
MOTIONGROUP 
- 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
s u b j e c t Rank T r a n s f o r m e d 
HA5miUT-HOTI( l ( f CilflH>| 
(law r r a n U o r m e d 
B c P f f i i. r F r P r " i , 
IhU-HAtib GHHUP 
ll>tt T r a n s l o r m i d 
Sqore , freore , , 
HIT W»M1' H I • 
I r a n i f o r n i e t i 
-'
rft  
O 301 
O OOO 
O OOO 
0 OOO 
0 OOO 
0 OOO 
0 OOO 
0 0 0 0 
0 0 0 0 
U 0 0 0 
0 000 
O 30J 
0 000 
o ooo 
0 0 0 0 
0 000 
0 000 
0 000 
0 JOI 
0 000 
0 000 
0 000 
0 OCX) 
0 0:*J 
0 000 
0 000 
0 000 
0 000 
0 000 
0 301 
0 000 
0 000 
0 301 
0 0 0 0 
0 000 
0 000 
IHTfRUbUIATfc (ItSULTS 
n 
sum X 
sun x iquarid 
a urn Y 
sun 1 aqumred 
sum X«Y 
X moan 
y mean 
i l o p e 
I n t e r c e p t 
a l p l i a • 0 , 0 3 
X mean • 0 6004 
V 
-O BOVO 
10 24S3 
0 JH IO 
O GiJCKi 
0 d J J 6 
- O OU99 
0 0 3 3 4 
0 0 4 74 
0 0 3 7 7 
9 
6 4220 
22 31 44 
0 3 0 1 0 
0 0V06 
0 4916 
0 / I JO 
0 0 J J 4 
0 013V 
U 0221 
V 
3 V2V0 
21 2VI6 
0 3010 
0 OV06 
0 UOIJ 
0 fliUd 
0 . 0 3 J 4 
0 034 7 
0 0106 
9 
10 0 / 4 0 
J' j 7014 
0 6 0 2 1 
0 I b l 2 
0 7797 
1 1193 
0 0 6 6 9 
0 0043 
0 OtVO 
F ( s l o p t ) • 0 , 6 6 4 4 1 
H l n t e r c i p l ) - 0 12214 
b2 • 0 . 1 3 0 4 7 
P l M i I o p e M K o ) ) « 0 380VJ 
P I K I n t e r c e p t l / t l l o l I • 0 , 9 4 6 3 3 
ItfeSUUS 
a n a l y a l a 
l " 2 " 3 " 4 
2«3»4 
2«3 
2 " 4 
3«4 
1-2 
l«3 
l « 4 
F l s l o p e l 
0 6 6 4 4 
0 3561 
0 31 76 
U OU97 
U . 6 5 4 2 
1 0 ) 0 1 
0 , 2 0 1 3 
1 4 9 8 0 
P I F I s l o p e l / l l l o l l 
0 5 d 0 9 2 6 
0 7045 7d 
0 5 9 1 9 4 2 
0 7 6 9 0 0 9 
0 4 3 2 1 3 2 
0 3 l d 4 6 0 
O . M O J J I 
0 2 4 I I U 5 
F l l n t e r c e p t ! 
0 1221 
0 1634 
0 , 0 0 0 9 
0 2696 
0 2071 
0 2279 
0 , 5 9 7 2 
0 0 1 0 6 
P I F I l n t e r c e p t l / l l l o l l 
0 9 4 6 3 5 2 
0 . 9 3 0232 
0 97609U 
0 6 1 1 9 1 3 
0 6 5 5 5 5 9 
0 , 5 7 5 3 9 5 
0 4 3 3 1 3 2 
0 9 1 9 3 6 1 
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RANDOM WASHOUT 
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WASHOUT 
V MOTION GROUP\ 
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APTITUDE ESTIMATOR SCORE X. 
S u b j e c t Hank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
a inrmihT i.iiiiup i l l 
Haw 
S m r . 
2 
2 
1 
2 
2 
0 
1 
0 
1 
T r a n s l o r m e d 
R r o r . 
O 4 ) 7 
O 477 
0 301 
0 477 
O 4 77 
0 000 
0 301 
0 000 
0 301 
nisl l l l i l l 
Haw 
0 
0 
2 
1 
0 
1 
0 
0 
0 
U l l l l l lN I.NIIIIH M l 
T r a n s l o r m o d 
0 OOO 
0 OOO 
0 477 
0 301 
0 OOO 
0 301 
0 OOO 
0 OOO 
0 OOO 
F I I H I - H > . , F 
H a . 
1 
0 
0 
0 
0 
0 
0 
1 
1 
T 
LimilF i n 
a n s f o r a a d 
0 301 
0 OOO 
0 OIK) 
0 000 
0 OOO 
0 000 
0 0 0 0 
0 301 
0 301 
i i i i m n u - 4 
Hat. 
0 
0 
1 
1 
0 
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1 
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r r a n s l o r a e d 
I r n r . 
0 ono 
0 000 
0 701 
0 301 
0 , 0 0 0 
0 301 
0 301 
0 301 
0 477 
ItllEnULDUTE HESULTS 
n 
sua X 
sua X s q u a r e d 
sua Y 
sum r s q u a r e d 
sua X'Y 
Y asan 
slope 
Intarcapt 
s l p h a - 0 
X mean * 0 
5 1 - 0 6 9 0 1 0 
05 
6034 
9 
- 0 dO90 
19 2453 
2 a l io 
1 1924 
1 1545 
- 0 0999 
0 3124 
0 , 0 7 7 4 
0 3194 
S2 > 1 00249 
9 
6 4 2 2 0 
22 3 1 4 4 
1 0 / 9 2 
0 4 0 9 9 
1 3 1 5 2 
0 7 1 3 6 
0 , 1 1 9 9 
0 0 3 0 1 
0 09U0 
53 -
9 
5 9 2 9 0 
21 2 9 7 6 
0 9031 
0 2 7 1 9 
- 0 I I 3 U 
0 65ud 
0 1 0 0 ) 
- 0 0 4 0 9 
0 1272 
1 2 4 3 7 0 
9 
10 0740 
35 7014 
1 9923 
0 6907 
0 2652 
1,1193 
0 2203 
- 0 0900 
0 .3099 
F l i l o p i ) • 
(•(Intercept) • 
4.00V53 
2 4U647 
PIFdlopel / IHoll • 0 01614 
PIFUnterceptl / IKoll - 0,0/aeb 
analysis 
l'2«3«4 
2«3"4 
2 ' 3 
2«4 
3«4 
l '2 
l « 3 
l"4 
rislopel 
4 0695 
2 , 6 4 3 4 
1.5137 
5 , 0 2 9 6 
9 , 9 1 1 2 
0 5994 
5 . 0 0 1 2 
12 7733 
PIFIsloi ie l / l l lol l 
0 016141 
0 0 9 4 6 3 7 
0 , 2 3 9 9 5 4 
0 0 4 1 6 2 4 
0 3 5 5 9 9 2 
0 4 5 2 0 6 9 
0 0 4 2 1 2 4 
0 , 0 0 3 0 5 2 
F l lntsrcspt ) 
2 4 9 6 5 
1 7 3 1 9 
0 135 76 
1 . 0 0 5 9 
5 7 4 3 7 
7 , 2 9 6 0 
6 U 7 I 9 
0 6 3 4 4 
H F I I n t a r c e p t l / l l l o l l 
0 079951 
0 199241 
0 9135211 
O . I 9 B 9 0 d 
0 OJ0024 
0 . 0 1 6 4 2 2 
0 0 I 9 2 J 9 
0 439160 
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ERRORS IN FUEL PUMP OPERATION 
MADE IN THE AIRCRAFT 
.40 
FIXED-BASE GROUP 
AIRCRAFTGROUP 
30 
20 
RANDOM WASHOUT, 
MOTION GROUP 
10 WASHOUT 
MOTIONGROUP' 
.00 
I JJ 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
s u b j i c t Hank 
1 
8 
V 
AtHLHAhT llMHim ( 1 ) HASIKMll-HOllOH MMU1' ( ? ) 
Ka«. 
1 
1 
0 
1 
2 ( 2 
0 
2 
T r a n i f o r m e d 
0 301 
0 JOI 
0 0 0 0 
0 301 
0 4 7 / 
0 JOI 
0 4 77 
0 OOO 
0 4 77 
IJirM 
0 
l> 
0 
0 
0 
1 
1 
0 
1 
T r a m ( o i inBI1 
0 000 
u ooo 
0 ooo 
0 ooo 
0 0 0 0 
0 301 
ii j g i 
0 000 
0 301 
M XI. 11-11 
i n * 
0 
0 
nib I.....UI M l , 
I r a n i f o r m e d 
0 101 
0 JOI 
0 4 ? ; 
0 JOI 
0 JOI 
0 0 0 0 
0 JOI 
0 JOI 
0 000 
IIAnlMIM-M 
Max 
0 
0 
2 
0 
0 
0 
0 
0 
0 
AMItllir (.ttllilP 141 
t r a n s f o r m e d 
0 000 
0 000 
0 477 
0 000 
0 000 
0 0 0 0 
0 0 0 0 
0 000 
0 000 
IHlblWtDIATfc HcbOLTS 
•urn X 
sum X sc|Ui 
sum V 
r e d 
sum V s q u a r e d 
sum X - Y 
Y nean 
• lope 
I n t e r c e p t 
olpJio » 
X rafiiin • 
0 
0 
O J 
6004 
- 0 11090 
10 2 4 3 J 
2 6 3 ^ J 
1 0 4 3 4 
- U 3 3 3 3 
- 0 00V9 
0 2920 
- 0 U I 6 J 
0 2914 
6 4220 
22 3144 
0 VOJI 
0 2 / 1 9 
- 0 JOI 3 
o , ; i J6 
0 1003 
- 0 U j 33 
0,13(14 
5 9290 
21 2 9 / 6 
2,21133 
0 (714 
2 b642 
0 6 J 118 
0 , 2 3 3 7 
0 0609 
0 2133 
10 0 7 4 0 
33 7014 
0 4 7 / 1 
0 2 2 / 6 
0 7930 
1 1 ( 9 3 
0 03 JO 
0 0 1 0 6 
0 0 4 | | 
51 • 0 72671 
Flslopv) • 
Fllntercept! . 
1,57395 
4 2II2J 
53 • I 19536 
PIFIslopel/llloll . 
PIFIlnterceptl/llloll -
analysis 
l«2"3'4 
2>3«4 
2«3 
2<4 
3<4 
l«2 
I ' J 
l"4 
F l s l o p s ) 
1 J/JO 
2 , 6 4 7 5 
6 2160 
1 779J 
1 1022 
U.43 IO 
1 d / 3 9 
0 3255 
P i r is lope l / l l lo l l 
0 2 1 7 7 ) 3 
0 0 9 4 3 2 6 
U 02 5904 
0 2 0 3 5 0 9 
0 . 3 1 1 5 6 9 
0 5 2 2 1 4 1 
0 192394 
0 6 4 2 1 9 0 
Fllntercept) 
4 2112 
4 , 0 2 0 4 
4 2649 
0 , 2 9 5 3 
0 . 6 6 2 9 
4 . 1 1 2 0 
0 4275 
1 0023 
p iFUntercept l / IKol l 
0 013091 
0 0 3 1 0 1 6 
0 056642 
0,5)41304 
0 0 1 0 0 7 0 
0 , 0 6 0 7 3 0 
0 , 5 2 3 1 1 7 
0 , 0 1 9 3 3 1 
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ERRORS IN INSTRUMENT PATTERN TIMING 
MADE IN THE AIRCRAFT 
.60 
40 
y FJXED-BASE GROUP 
y ^ ./AIRCRAFTGROUP 
.20 
WASHOUT 
MOTIONGROUP 
.00 -
RANDOM WASHOUT 
MOTION GROUP 
I 
- 2 - 1 0 1 2 3 
APTITUDE ESTIMATOR SCORE X, 
bubject Hank 
AlHCHAFT OHtlUP (1) HASHIlUT-HOmirt UmiUP \?\ HXHl-HASfc tlHIUlP M l tlAHIHIH-iMSH.lUr cmUf 14) . 
Transformed 
acuri 
Transformnd 
-bcora 
Transformed transforfted 
O 
O 
O 
0 
0 
0 
0 
0 
0 
ooo 
301 
ooo 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
301 
0 JOI 
0 000 
0 ouo 
0 000 
0 301 
0 69V 
0 000 
0 JOI 
0 000 
0 000 
0 uoo 
0 000 
0 000 
0 JOI 
0 301 
0 47/ 
U 000 
0 000 
0 000 
0 000 
0 JOI 
0 JOI 
0.000 
0 000 
0 000 
0 JOI 
0 301 
IfUUMi.UUTE HUULTS 
sum X 
sum X s q u a r e d 
sum Y 
sum i s q u a r e d 
sum X«y 
V mean 
ft lope 
I n t e r c e p t 
9 
- 0 dOVO 
lb 2 4 J J 
1 6021 
0 , 7604 
- 0 I V I 3 
- 0 OUW 
U 1 7U0 
- 0 . 0 0 2 6 
0 1 778 
9 
6 4P20 
22 J I 4 4 
1 U/W2 
0 4U8V 
0 3 6 4 ? 
0 7136 
0 I I V V 
- 0 022V 
0 I J 6 2 
9 
3 92 VO 
21 2 9 / 6 
1 2041 
0 3623 
- 0 021 / 
0 6311(1 
0 1 3JQ 
- 0 0469 
0 1647 
9 
10 0 / 4 0 
33 7014 
0 6021 
0 1012 
0 . 4 3 3 / 
1 1193 
0 , 0 6 6 V 
- 0 0 0 9 0 
0 0 7 7 0 
SI • 1,174747 
Ftslopel . 
I I Interceptl 
S2 • I 06955 
PIFIslopel/ l l lol l . 
PIFI lntercept l / l l lo l l • 
b3 • I 10202 
analysis 
l«2«3"4 
2"3"4 
2«3 
2"4 
3«4 
l « 2 
l«3 
l«4 
Ftslopel 
0.1979 
0.2676 
0 1629 
0 1)6)7 
0 6719 
0 0693 
0 3915 
0 0097 
Pir is lopel / l l lo l l 
0 903910 
0 767)62 
0 6923 79 
0.79UJ/3 
0.423452 
0 796190 
0.546701 
0 922790 
Fllntercept) 
0.3237 
0 2960 
0 0221 
0 3362 
0 6417 
0 1917 
0.0653 
1 0194 
PTFUntercepD/IHo) 
0 909190 
0 746560 
0 993931 
0 559526 
0.435599 
0,667734 
0 901801 
0 329667 
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INSTRUMENT PATTERN DISORIENTATION 
ERRORS MADE IN THE AIRCRAFT . 
LU 
Q 
< 
CO 
OC 
o 
cc 
cc 
.50 
> cc 
LU 
CD 
Z 
+ 
CD 
O 
25 
AIRCRAFT GROUP> 
FIXED-BASE GROUP 
.00 -
RANDOM WASHOUT 
MOTION GROUP 
J 
- 1 0 1 2 
APTITUDE ESTIMATOR SCORE X 
subject Hank 
A Hit HAM HHtim 1 U WAT;HUUT-«nun/, ommf i ? i t-ix, n-HAbb umiin . . I J J UAillJUH-ri^lllim LiHiMI (41 , 
Transformed 
-5J.ar.B_ 
l r< iml i (r insiormed 
-JiCULL- • •.cort... 
0 O'XJ 
0 602 
O 301 
O OOO 
O JOI 
o ooo 
0 ooo 
0 ooo 
o.oou 
0 ooo 
0 000 
0 000 
0 JOI 
0 JOI 
0 000 
0 000 
0 000 
0 000 
0 000 
0 ooo 
0 uoo 
0 000 
0 000 
0 JOI 
0 000 
(I 000 
0 JOI 
0 000 
0 JOI 
0 000 
0 000 
0 000 
0 301 
0 000 
0 000 
0 301 
INTbltHtDlATb KbSULTS 
sun X 
sum X s q u a r e d 
sun V 
sum V squmred 
sum X«V 
X mean 
Y mean 
Slope 
I n t e r c e p t 
a lpha * 0 
X m a n - 0 
SI • 0 . / 6 4 3 0 
03 
6004 
- 0 oOVU 
I B , 2 4 3 3 
1 2041 
0 3 4 3 / 
0 6U70 
- 0 0 d ° 9 
0 IJJt) 
U U4JH 
0 137,* 
b2 -
6 4220 
22 J M 4 
0 6021 
0 I U I 2 
0 JdU3 
0 / I J 6 
0 066V 
0 ouvu 
0 0 6 0 3 
0 t *4 jJ6 S3 • 
3 V2V0 
21 2 9 / 6 
0 , 6 0 2 1 
0 I U I 2 
- 0 4 J V I 
0 631(1) 
0 , 0 6 6 9 
- 0 0 4 9 2 
0 OVVJ 
O . t i / I I V 
10 0 / 4 0 
33 / O I 4 
0 V03 I 
0 2 / I V 
0 Z330 
1 1193 
0 1003 
- 0 0 1 1 4 
0 (131 
Ftslopel • 
F l l n t e r c e p t ! 
o.vuvv/ 
0 31369 
P(F(s lope) /H(o) t - 0 4117V 
PK U n t e r c e p t l / H l o l l - 0 BI3V0 
a n a l / s i s 
l < 2 > 3 ' 4 
2"3«4 
2'3 
!',* 3«4 
l«2 
l"3 
l«4 
F l s l o p s ) 
0 9900 
0 7749 
1,7443 
O. IU73 
0 1340 
0 3121 
2.4U69 
0 ,9432 
P I F I s l o p e l / l l l o ) ) 
0 411190 
0 4 7 3 ) 0 2 
0 207 )01 
0 671166 
0 4 0 3 7 I U 
0 503192 
0 147109 
0 374937 
F l l n t e r c e p t ) 
0 3 1 5 ) 
0 2499 
0 0003 
0 2466 
0 4 7 ) 7 
0 9761 
0 3193 
0 . 2 4 2 9 
P I F I I n t e r c e p t l / l l l o l ) 
0 9 1 3 9 0 3 
0 791723 
0 9 9 6 4 7 3 
0 6 2 6 6 6 3 
0 5O0OJ2 
0 339042 
0 4 9 2 3 3 3 
0 6 2 9 2 2 1 
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DESTINATION ALTITUDE ERRORS MADE DURING 
CLIMBS AND DESCENTS IN THE AIRCRAFT 
1.00 
LU 
Q 
< 
CO 
cc 
O 
OC 
DC 
LU 
LL 
_-° 
>- CC 
LU 
CD 
z> 
z 
+ 
o 
_i 
.75 
.50 
.25 
.00 -
RANDOM WASHOUT 
MOTION GROUP 
AIRCRAFTGROUP 
WASHOUT 
MOTIONGROUP 
FIXED-BASE GROUP 
I 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X, 
subject Hank 
AlHCUAt-T 1.HIIUP t i l HAMHUT-MM-rHIH timiUP t?) I-Ht-.II-HASL GHHUf t i l liAMUtlM-rtASHllUf ..HlhIP M l 
Transformed 
..bcorq . 
Transformed Trmnsfornad 
_ i t f l 
Haw 
Score 
0 699 
0 843 
0 B43 
0 69V 
0 77d 
0 IJ4J 
0 OOO 
0 OVV 
0 69V 
0 699 
0 301 
0 V03 
0 602 
0 602 
0 301 
0 301 
0 043 
0 602 
0 903 
0 301 
0 47/ 
0 69V 
0 47/ 
0 *77 
0 / / « 
0 V34 
0 VOJ 
0 4 77 
0 602 
0 934 
0 4 77 
0 000 
0 9UJ 
1 000 
0 U43 
o na 
IHTfcHMrUIATfc RtSUI.llj 
turn X 
sum X squared 
sum V 
sum V squared 
sum X*r 
X mean 
r mean 
slope 
Intercept 
alpha • 0 OJ 
X «eun - 0 6004 
-o aovo 
10 2433 
6 IOVJ 
4 702J 
0 1 74B 
-0 OUVV 
0 6 70U 
0 0390 
0 OU24 
6 4220 
22 3144 
3 1364 
J 3116 
J /4J4 
0 / IJ6 
0 3/2V 
0 0016 
0 J /04 
3 9290 
21 2V76 
3 V6VV 
4 40V 4 
2 3661 
0 63UfJ 
0 66JJ 
-0 07d6 
0 /13I 
10 0740 
33 7014 
6 UJ6V 
4,0636 
3,3626 
1 1193 
0 6/00 
-O.Cfc/l 
0 7347 
H i l o p e ) • 
F( In tercept ) 
0 76477 
0 294V6 
I'll ( 3 l o p e ) / l l ( o l ( • 0 J233V 
P I F U n t e r c e p t M K o l l - 0 d2U73 
enalysls 
l<2«3«4 
2'3«4 
2«3 
2'4 
3'4 
l « l 
l«J 
l"4 
Flslope) 
0 1649 
0 4557 
1 0956 
0 4590 
0 0610 
0,1137 
2 0094 
1,0972 
PIFIs lopel^ l lo l l 
0 523193 
0 6401 00 
0,315107 
0 509607 
0 909362 
0 693177 
0,119194 
0 314775 
Fl lntercept) 
U 2950 
0 41)25 
0.6390 
0 6791 
a oo)4 
0,9911 
0 0002 
0 0032 
P I K l n t e r c e p t l / l l l o l l 
0 029)26 
0 6233)2 
0.436532 
0 422797 
0 771502 
0 J152 72 
0 997767 
0.9434 79 
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ANALYSES OF COVARIANCE OF ERROR FREQUENCIES GROUPED ACCORDING TO MANEUVERS 
DURING WHICH THE ERRORS OCCURRED IN THE AIRCRAFT 
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ERRORS OF ALL TYPES MADE DURING 
PRE-CRITERION PRACTICE OF 
CONSTANT-BANKED TURNS IN THE AIRCRAFT 
LU 
Q 
< 
CO 
OC 
o 
cc 
cc 
LU 
LL 
>~ cc 
LU 
CO 
D 
z 
(D 
o 
1.25 
1.00 
.50 
25 
0.00 
-AIRCRAFT GROUP 
RANDOM WASHOUT 
MOTIOM GROUP 
WASHOUT MOTION GROUP 
FIXED-BASE GROUP 
- 1 
APTITUDE ESTIMATOR SCORE X 
AIHCMH gRlllfP t U HASHIIUT-MIIIIDH tiiHiup t?) F . . . n - n . ^ ra»niP ( i i nAJtmtu-fiA.Jiiiiir t.miup M I 
Transformed 
-Saai: 
Transformed Transformed 
Score 
Transformed 
0 
0 
O 
O 
O 
1) 
0 
0 
0 
000 
000 
47/ 
JOI 
301 
4 77 
699 
000 
OOO 
2 
9 
5 
3 
21 
2 
2 
3 
7 
0 4 77 
0 934 
0 770 
0 602 
1 342 
0 4 77 
0 4 77 
0 602 
0 903 
0 
0 
3 
3 
0 
0 
0 
1 
0 
0 000 
0 000 
0 607 
0 602 
0 000 
0 000 
0 000 
0 301 
0 OOO 
0 
0 
1 
0 
0 
1 
2 
0 
0 
0 000 
0 000 
0 301 
0 000 
0 ooo 
0 301 
0 4 77 
0 000 
0 000 
IHTERUcOlATE BtSULTS 
n 
sua a 
sun X squorsd 
sua T 
sua f squared 
sua »"» 
X aean 
Y aaan 
slops 
tntsrcept 
0 05 
0.6004 
9 
-0 9090 
10 2453 
6 6134 
5,541) 
-0 9)309 
-O 0099 
0,7340 
-0 0217 
0 7329 
Ftslopel -
Ft Intercept! 
0 09554 
9 92373 
6,4 220 
22 3144 
I 3031 
0 0156 
1.3923 
0 7136 
0 1672 
0 0179 
0 1544 
12 • 2 09026 
PIFIslopel / l l lol l -
P IF I Intercapt l / l l lo l l < 
0 96196 
0.OOO|0 
9 
5 
21 
1 
0 
0 
0 
II 
-0 
0 
9290 
2976 
0)92 
4099 
7ml 
6593 
1199 
0036 
120 J 
07907 
10 0740 
35 7014 
2.2553 
I 1251 
I 9873 
I 1193 
0 2506 
-0 0220 
0 2752 
analysis 
l«2«3«4 
2«3«4 
2«3 
2«4 
J«4 
l"2 
l « 3 
l«4 
0 0955 
0.1261 
0 0506 
0 2014 
0 0794 
0.1604 
0 0500 
0 0000 
PIFIslopel / l l lol l 
0.96IQ64 
0.992176 
0 929237 
0 655909 
0 793309 
0 694916 
0 913140 
0.997559 
Fl lntercept) 
9 9237 
0 6529 
0.1762 
0 4315 
1 4921 
16.0529 
24,2209 
10,0309 
P IF I ln tercept l / l l lo l l 
0,000097 
0 529926 
0 690629 
0 521221 
0 242259 
0 001144 
0.000184 
0,006379 
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1 25 
ERRORS OF ALL TYPES MADE DURING 
PRE-CRITERION PRACTICE OF 
STANDARD-RATE TURNS IN THE AIRCRAFT 
1.00 
75 AIRCRAFTGROUP 
50 
RANDOM WASHOUT MOTION GROUP 
25 
0 00 -
FIXED-BASE GROUP 
WASHOUT MOTION GROUP 
- 2 0 1 
APTITUDE ESTIMATOR SCORE X, 
AIHCHAFT CROUP ( I I HAS1 
Raw Transformed Haw 
Score SCJUU ScOsCfl-
Transformd 
- S u i t -
TransforiMd 
0 OOO 
O 000 
0 301 
0 000 
0 4 77 
0 000 
0 000 
0 000 
0 4 77 
Raw 
0 
4 
0 
3 
0 
0 
1 
1 
1 
Transformed 
0 OOO 
0 699 
0 000 
0 602 
0 OOO 
0 OOO 
0 602 
0 30| 
0 30| 
0 945 
1 230 
0 301 
0 779 
0 779 
1 230 
I 146 
I 079 
0 OOO 
0 000 
0 000 
0 OOO 
0 301 
0 000 
0 301 
0 000 
0 391 
0 000 
lNTl-PUtOUTF RESULTS 
sua X 
sun X squsred 
sua y 
sua V squsred 
sua X"V 
X assn 
Y assn 
slops 
Intsrcspt 
alphs - 0 03 
It msan " 0 6004 
SI - 2,63294 
-0 0O90 
10 2433 
7 3096 
7 9221 
0 1177 
-0 0999 
0 8210 
0 0430 
0 9249 
Si > 2 70122 
6 4220 
22 3144 
0.9031 
0.2719 
0.1770 
0 7136 
0 1003 
-0.0264 
0 1192 
S3 • 
5 9290 
21,2976 
1 2553 
0 5459 
0 I79S 
0 6599 
0,1395 
-0,0373 
0 1640 
5 46979 
10,0740 
33 7014 
2 5051 
1.3947 
2 5389 
1.1193 
0 2793 
-0.0109 
0.2905 
Hslope) -
F(lntarcapt) • 
0 24242 
10 6636U 
PIF 's lopO/tHo)] - 0,06399 
l'(F<lntercept)/IICo>) > o 00006 
nnslysll 
1'2«3«4 
2»3«4 
2" 3 
2«4 
3" 4 
i«a 
l«3 
l«4 
Flslopsl 
0 2424 
0.0637 
0.0294 
0 0400 
0 0953 
0,3901 
0 4534 
0 2000 
PIF Is lopsl / l l lo l l 
0 963990 
0 939476 
0 969625 
O.U44309 
0.762113 
0 547470 
0 511709 
0.661524 
FlIntercept 1 
10 6631 
1 6412 
0 1926 
2 6234 
1 3964 
20 2255 
16 1378 
8 4553 
PCFIIntsrcspii/ lHoH 
0 000056 
0 215644 
0,675219 
0.126126 
0.255727 
0.000176 
0 001)14 
0 010922 
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ERRORS OF ALL TYPES MADE DURING 
PRE-CRITERION PRACTICE OF 
STRAIGHT AND LEVEL FLIGHT IN THE AIRCRAFT 
.75 
LU 
Q 
< 
in 
cc 
O 
cc 
cc 
LU 
u_ 
_-° 
UJ 
03 
.50 -
.25 -
o 
o.oo 
AIRCRAFT GROUP> 
WASHOUT, 
MOTION GROUP 
RANDOM WASHOUT MOTIOM GROUP-
I 1 I 
- 2 - 1 0 1 2 
APTITUDE ESTIMATOR SCORE X. 
S u b j e c t Hank 
1 
2 
3 
4 
3 
6 
7 
0 
9 
n 
9UR X 
S U M X square 
I UK i 
Daw 
' jcnrn 
0 
3 
0 
1 
0 
0 
0 
0 
0 
J 
turn Y squared 
sua X'Y 
X oedn 
Y «ean 
s l o p e 
I n t e r c e p t 
a l p h a • 
X aeon « 
0 , 0 3 
Transforoitd 
S r n r n 
0 OOO 
0 77d 
0 000 
0 301 
0 OOO 
0 OOO 
0 000 
0 ooo 
0 000 
9 
- 0 6 0 9 0 
IB 2433 
1 0 7 9 2 
0 6961 
0 7611 
- 0 0099 
0 1199 
0 0 4 / 2 
0 1242 
0 , 6 0 0 4 
SI • 1 I ' jbOl 
F t s l o p e l • 
Ft I n t e r c e p t ) 
0 
• 0 
43294 
3 1 7 9 6 
S2 • 
P I H 
Uan 
0 
0 
2 
1 
0 
1 
0 
0 
0 
(?> 
T r a n s f o r a a d 
0 ooo 
0 ooo 
0 477 
0 301 
0 000 
0 301 
U 000 
0 000 
0 000 
IHTfcRMbDUTE 
1 . 2 0 8 3 8 
9 
6 4 2 2 0 
22 3144 
1 0 / 9 2 
0 4089 
1 .3132 
0 7136 
0 1199 
0 0 3 0 7 
0 OVtJO 
ettt-n-
Row 
I 
0 
1 
0 
0 
0 
0 
1 
0 
RESULTS 
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ERRORS OF ALL TYPES MADE DURING PRE-CRITERION 
PRACTICE OF INSTRUMENT PATTERN II IN THE AIRCRAFT 
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ERRORS OF ALL TYPES MADE DURING PRE-CRITERION 
PRACTICE OF INSTRUMENT PATTERN III IN THE AIRCRAFT 
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APPENDIX B 
EXPERIMENTERS/OBSERVERS * 
CURRICULUM GUIDE AND SCORING BOOKLET 
159 
The following pages reproduce the booklet prepared for curriculum 
guidance and performance recording. The experimenter and the observer 
were each furnished with one copy of this guide for each subject. 
•**•*-* w j vtt&titm wctat'vswcri* ir*ni»-^^ti**^iTssiiw?«4iiiwi*-
ELE Sn. X i i 2_Ji X_I 1 . 
DATE 
STUDENT NAME_ 
M O T I O N 
GAT/AIRPLANE SUBJECT INSTRUCTOR_ 
OBSERVER GAT SESSION 1 
I . VIDEOTAPE 
Play Video Tape "Introduction to Lesson 1 " 
11 QUIZ 
Give Quiz 1 and Grade 
Time III INTRODUCTION 
Play Cassette Tape "Introduction to the Simulator" while in GAT 
Demonstrate/Point Out Items Discussed on Tape, Stop Tape at 
Designated Points for Questions. 
Time IV. CHECKLISTS 
Play Cassette Tape Section "Checklists" 
Take Student Through "Before Starting, Starting Engine-Cold, Runup 
& Before Takeoff" Checklists. Help Student as Required (may require 
considerable help) 
Time V. TAKEOFF & CLIMB 
Play Cassette Tape Section 'Takeoff & Climb 
Perform Takeoff and Climb. Do Not Talk to Student During Takeoff or 
Climb. 
V I . FLIGHT FAMILIARIZATION 
A. PITCH - PLACE GAT ROLL FREEZE O N 
Play Cassette Tape Section "Pitch Control" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "MAINTAIN EACH ATTITUDE GIVEN 
UNTIL YOU RECEIVE ANOTHER INSTRUCTION." 
23 an m an in m i i I_J 
GAT/AIRPLANE SUBJECT 
GAT SESSION 1 
VI. FLIGHT CONTROL FAMILIARIZATION (Cont ) 
Give the Following Instructions at 30-second Intervals 
1. HOLD THE AIRPLANE LEVEL ON THE HORIZON 
2. RAISE THE NOSE JUST ABOVE THE HORIZON 
3 HOLD THE NOSE LEVEL ON THE HORIZON 
4 LOWER THE NOSE JUST BELOW THE HORIZON 
5 RAISE THE NOSE JUST ABOVE THE HORIZON 
6 PLACh 1HL- NOSE JUST BELOW THE HORIZON 
7. PLACE THE NOSE LEVEL WITH THE HORIZON 
Time B. TRIM 
Play Cassette Tape Section 'Trim" 
Demonstialo a. Designated on Tape 
Student Practice Read to Student "YOU WILI BE GIVEN THE 
AIRPLANE DtlERMINE IF IT IS IN TRIM FOR LEVEL FLIGHT 
IF IT IS NOT, RETRIM THE AIRCRAFT. TELL ME WHEN YOU 
HAVE THF AIRCRAFT IN TRIM." 
Perform iho Following Trim Changes from Level Prior to Giving the 
Student tho Airplane 
1. One Half Rotation Nose Down 
2. One Half Rotation Nose Up 
3. Level 
4. Ono Quarter Rotation Nose Up 
5. One Quarter Rotation Nose Down 
6 . Love I 
* 5 M I N BREAK 
an m i n i n nn m s_*i LJ i n 
GAT/AIRPLANE SUBJECT 
GAT SESSION 1 
VI . FLIGHT CONTROL FAMILIARIZATION (Cont ) 
Time C. ROLL - Take GAT ROLL FREEZE OFF, Place GAT PITCH FREEZE ON 
Play Cassette Tape "Roll Control" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "MAINTAIN EACH BANK 
ANGLE UNTIL YOU RECEIVE ANOTHER INSTRUCTION. " 
Give the Following Instructions at 30-second Intervals. 
1. ROLL LEFT TO 20° BANK ANGLE 
2. ROLL LEVEL 
3. ROLL RIGHT TO 20° BANK ANGLE 
4. ROLL TO 20° LEFT BANK 
5. ROLL TO 10° RIGHT BANK 
6. ROLL TO 10° LEFT BANK 
7. ROLL WINGS LEVEL 
Time D. COORDINATION 
Play Cassette Tape Section "Coordination" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "PERFORM THE FOLLOWING 
MANEUVERS USING COORDINATED AILERON & RUDDER 
PRESSURES. MAINTAIN EACH BANK UNTIL YOU RECEIVE 
ANOTHER INSTRUCTION." 
Give the Following at 15-second Intervals. 
1. ROLL TO 20° LEFT BANK 
2. ROLL TO 30° RIGHT BANK 
3. ROLL LEVEL 
4. ROLL TO 30° LEFT BANK 
5. ROLL TO 15° RIGHT BANK 
6. ROLL TO 25° LEFT BANK 
7. ROLL TO LEVEL 
* 5 MIN BREAK 
ZLZ m nn i_i JL J i-j mi L I i.. i 
GAT/AIRPLANE SUBJECT 
GAT SESSION 1 
Time VII. TURNS 
Take GAT PITCH FREEZE OFF 
Play Cassette Tape Section "Constant Bank Turns" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "YOU WILL PERFORM A SERIES 
OF CONSTANT BANK TURNS TO SPECIFIC HEADINGS. PERFORM 
EACH INSTRUCTION. TELL ME WHEN YOU HAVE COMPLETED 
EACH TURN." 
Starting from North, Give the Following Instructions & Grade Each 
Maneuver with 30-second Rest between Trials, 
1 . STARTING ON A HEADING OF 360° AT AN ALTITUDE 
OF 3000' PERFORM A LEVEL LEFT TURN TO A HEADING 
OF 270° USING A 20° BANK. 
2. STARTING ON A HEADING OF 270° AT AN ALTITUDE 
OF 3000' PERFORM A LEVEL RIGHT TURN TO A HEADING 
OF 090° USING A 20° BANK. 
3. STARTING ON A HEADING OF 090° AT A CONSTANT 
ALTITUDE PERFORM A 90° TURN TO THE LEFT USING A 
20° BANK. 
1 2 3 
BANK (20° ±10°) 
COORDINATION (CENTER 
±1 /2 BALL) 
ALTITUDE (± 100') 
ROLLOUT HEADING (±10°) 
J.Z. I n , I-l f - l i"J i'-'l L-J $- J L J 
GAT/AIRPLANE SUBJECT 
GAT SESSION 1 
VII TURNS - CONSTANT BANK (Cont.) 
4. STARTING ON A HEADING OF 360° MAKE A LEVEL 180° 
TURN TO THE LEFT USING A 20° BANK 
5. STARTING ON A HEADING OF 180° MAKE A LEVEL 180° 
TURN TO THE RIGHT USING A 20° BANK. 
6. STARTING ON A HEADING OF 360° MAKE A LEVEL90° 
TURN TO THE RIGHT USING A 20° BANK 
4 5 6 
BANK (20° ±10°) 
COORDINATION (CENTER 
±1/2 BALL) 
ALTITUDE (± 100') 
ROLL OUT HEADING (±10°) 
Time VIM. TURNS - STANDARD RATE 
Play Cassette Tape Section "Standard Rate Turns" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "YOU WILL PERFORM A 
SERIES OF STANDARD RATE TURNS TO SPECIFIC HEADINGS. 
PERFORM E/\CH INSTRUCTION. TELL ME WHEN YOU HAVE 
COMPLETED EACH TURN." 
n, SL m Ll LI H i i-1 L.J L.J 
GAT/AIRPLANE SUBJECT 
GAT SESSION 1 
Starting on a Heading of 090 Give the Following Maneuvers and Grade 
Each Trial with 30-second Rest between Trials 
1. STARTING ON A HEADING OF 090° AT AN ALTITUDE OF 3000' 
PERFORM A LEVEL STANDARD RATE TURN TO THE LEFT TO A 
HEADING OF 360°. 
2 STARTING ON A HEADING OF 360° AT AN ALTITUDE OF 3000' 
PERFORM A LEVEL STANDARD RATE TURN TO THE RIGHT TO A 
HEADING OF 180°. 
3. STARTING ON A HEADING OF 180° AT A CONSTANT ALTITUDE 
PERFORM A 90° STANDARD RATE TURN TO THE RIGHT 
4. STARTING ON A HEADING OF 270° MAKE A LEVEL 180° STANDARD 
RATE TURN TO THE LEFT 
5. STARTING ON A HEADING OF 090° MAKE A LEVEL 90° STANDARD 
RATE TURN TO THE LEFT. 
RATE (STANDARD ± 
1/2 NEEDLE) 
COORDINATION 
(CENTER ±1/2 BALL) 
ALTITUDE (±100') 
HEADING (±10°) 
2 3 4 5 
* 5 M I N BREAK 
"ll 
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GAT/AIRPLANE SUBJECT 
GAT SESSION 1 
Time IX. STRIAGHT & LEVEL 
Play Cassette Tape Section "Straight & Level" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "YOU WILL PERFORM SEGMENTS 
OF STRAIGHT & LEVEL FLIGHT. MAINTAIN STRAIGHT & LEVEL AS 
INSTRUCTED UNTIL I TAKE THE AIRCRAFT." 
Starting on a Heading of 360 Give Five Straight & Level Segments of 
1-minute Duration and Grade Each Trial , Give 30-second Rest between 
Trials. 
STARTING O N A HEADING OF 360° AT A N ALTITUDE OF 3000', FLY 
STRAIGHT & LEVEL UNTIL I TAKE THE AIRPLANE. 
ALTITUDE (±100') 
HEADING (± 10°) 
B A N K ( 0 ° ± 1 0 ° ) 
1 2 3 4 5 
Time X . RETURN TO THE AIRPORT 
Play Cassette Tape Section "Return to Airport" 
Instructor Performs Descent to Pattern (Don't Talk to Student) 
Student Performs Descent & Before Landing Checklists (Help as Required) 
Instructor Performs Landing (Don't Talk to Student) 
3Z. SX Zl X.1 H i L-.1 I-'J L-.1 L.J I 
GAT/AIRPLANE SUBJECT 
GAT SESSION 1 
X I . AFTER LANDING & SHUTDOWN 
Student Performs After Landing & Shutdown Checklists (Help as Required) 
X I I . POST FLIGHT CRITIQUE 
Play Cassette Tape Section "Maneuver Review" 
Point Out Any Important or Recurring Errors/Omissions Made During Flight 
Give Student Reading/Study Assignment for Next Period, Instrument 
Takeoff and Power Management Climbs /Descents). 
x an in in m in L J en 
DATE 
STUDENT NAME 
MOTION 
INSTRUCTOR 
OBSERVER 
CAT/AIRPLANE SUBJECT 
GAT SESSION 2 
I , VIDEOTAPE 
Play Video Tape "Introduction to Lesson 2" 
I I . GIVE QUIZ 2 
Grade Quiz 
I I I . CHECKLISTS 
Supervise Student on "Before Starting, Starting Engine, Runup and Before 
Takeoff Checklists. Help Student only when asked, or to Correct Omissions 
Bofou Starting 
Starting Er.glne Cold 
Runup 
Bofoio lakeoff 
IV INSTRUMENT TAKEOFF AND CLIMB 
Play Cassette Tape Section "Instrument Takeoff and Climb" 
Instructor Performs Instrument Takeoff and Climb to 3000' MSL. 
V . REVIEW 
Play Cassette Tape "Review" 
Read to Student "YOU WILL BE GIVEN SOME REVIEW MANEUVERS. 
TELL ME WHEN YOU HAVE COMPLETED EACH O N E . " 
1 Parting from lovol cruise, advance the trim wheel one-quarter 
ictTiion tio:o up, then request "Determine If the airplane is In 
t r l n . If It is not, retrlm." 
Trim (complete 5 1 min.) 
Trim (acceptable) 
3n in in in m i_.i £n m L. J 
GAT/AIRPLANE SUBJECT 
GAT SESSION 2 
Time V I . POWER MANAGEMENT 
_ _ _ _ _ _ _ Play Cassette Tape "Power Management " 
Demonstrate as Designated on Tape 
Engage Flight Freeze, and Read to Student "YOU WILL BE GIVEN SOME 
POWER CHANGES TO MAKE WHILE THE SIMULATOR IS FROZEN TELL 
ME AFTER YOU HAVE FINISHED EACH O N E . " 
1 . STARTING AT CRUISE POWER, INCREASE POWER TO CLIMB 
POWER. 
2 . STARTING AT CLIMB POWER, INCREASE POWER TO FULL 
POWER. 
3 . STARTING AT FULL POWER, DECREASE POWER TO PATTERN 
POWER. 
4 . STARTING AT PATTERN POWER, INCREASE POWER TO CRUISE 
POWER. 
Unfreeze GAT and Read to Student - "YOU WILL NOW MAKE SOME 
POWER CHANGES WHILE ALSO MAINTAINING YOUR ALTITUDE AND 
HEADING. TELL ME AFTER YOU HAVE FINISHED EACH MANEUVER " 
5 . STARTING AT CRUISE POWER, INCREASE TO CLIMB POWER . 
MAINTAIN LEVEL PITCH AND 3000' O N A HEADING OF 090°. 
YOU WILL HAVE TO RETRIM TO ACCOMPLISH THIS. 
6 . STARTING AT 3000' WITH LEVEL PITCH AND A HEADING OF 
090°, REDUCE POWER TO APPROACH POWER, BUT MAINTAIN 
YOUR HEADING AND ALTITUDE A G A I N , YOU WILL HAVE 
TO RETRIM. 
1 2 3 4 5 6 
Power Setting Correct 
(Full - F.T. and High RPM 
Climb - 2 5 " and 2500 
Cruise - 2 2 " and 2400 
Approach - 17" and 2400 
± 1 "and 50 RPM) 
Procedure 
Altitude (± 100') 
Heading (± 10°) 
Trim (Reset) 
in i n c_n i_i u LJ rn tn i n 
GAT/AIRPLANE SUBJECT 
GAT SESSION 2 
Time VII. AIRSPEED TRANSITIONS 
Play Cassette Tape "Airspeed Transition" 
Demonstrate as Designated on Tape 
1. STARTING ON A HEADING OF 090°, AT AN ALTITUDE OF 
3000' INCREASE POWER UNTIL YOU CAN MAINTAIN AN 
AIRSPEED OF 155 MPH WHILE MAINTAINING YOUR HEADING 
AND ALTITUDE 
2. NOW FIND A POWER SETTING THAT WILL MAINTAIN 100 MPH 
AND AN ALTITUDE OF 3000'. MAINTAIN A HEADING OF 090°. 
EXTEND YOUR LANDING GEAR BELOW 140 MPH, AND YOUR 
FLAPS TO 10° BELOW 125 MPH. 
3. WITHOUT CHANGING THE POSITION OF THE GEAR AND 
FLAPS, INCREASE POWER UNTIL YOU ARE MAINTAINING 
YOUR ALTITUDE, AND HEADING AT A SPEED OF 120 MPH. 
4. NOW RETRACT THE FLAPS AND GEAR AND INCREASE POWER 
UNTIL YOU ARE MAINTAINING ALTITUDE, HEADING, AND 
A SPEED OF 130 MPH 
5. INCREASE POWER NOW TO CRUISE SETTING AND RESUME 
155 MPH AT AN ALTITUDE OF 3000' AND ON A HEADING OF 
090°. 
Power Setting & Procedure 
Airspeed (±10 MPH) 
Transition Time (3 2 Min.) 
Heading (±10°) 
Altitude (±100') 
Trim (Reset) 
1 2 3 4 5 
L in r_i m £_j i. in L.J L.J 
GAT/AIRPLANE SUBJECT 
GAT SESSION 2 
Time VI I . AIRSPEED TRANSITIONS 
Play Cassette Tape "Airspeed Transition" 
Demonstrate as Designated on Tape 
1 . STARTING ON A HEADING OF 090°, AT AN ALTITUDE OF 
3000' INCREASE POWER UNTIL YOU CAN MAINTAIN AN 
AIRSPEED OF 155 MPH WHILE MAINTAINING YOUR HEADING 
AND ALTITUDE. 
2. NOW FIND A POWER SETTING THAT WILL MAINTAIN 100 MPH 
AND AN ALTITUDE OF 3000'. MAINTAIN A HEADING OF 090°. 
EXTEND YOUR LANDING GEAR BELOW 140 MPH, AND YOUR 
FLAPS TO 10° BELOW 125 MPH. 
3. WITHOUT CHANGING THE POSITION OF THE GEAR AND 
FLAPS, INCREASE POWER UNTIL YOU ARE MAINTAINING 
YOUR ALTITUDE, AND HEADING AT A SPEED OF 120 MPH. 
4 NOW RETRACT THE FLAPS AND GEAR AND INCREASE POWER 
UNTIL YOU ARE MAINTAINING ALTITUDE, HEADING, AND 
A SPEED OF 130 MPH. 
5. INCREASE POWER NOW TO CRUISE SETTING AND RESUME 
155 MPH AT AN ALTITUDE OF 3000' AND ON A HEADING OF 
090° 
Power Setting & Procedure 
Airspeed (±10 MPH) 
Transition Time (2 2 Min.) 
Heading (±10°) 
Altitude (±100') 
Trim (Reset) 
1 2 3 4 5 
an i-i c_i mi in m 
GAT/AIRPLANE SUBJECT 
GAT SESSION 2 
VIII CLIMBS AND DESCENTS 
Play Cassette Tape "Climbs and Descents" 
Demonstrate as Designated on Tape 
Student Practice Exercises Read to Student - "YOU WILL BE GIVEN A 
SERIES OF CLIMBS AND DESCENTS TELL ME WHEN YOU HAVE 
FINISHED EACH MANEUVER AND HAVE RESUMED CRUISE " 
1 . 
2. 
3. 
4. 
5. 
YOU ARE NOW AT CRUISE POWER AT 3000' ON A HEADING 
OF 090°. CLIMB TO AN ALTITUDE OF 5000' ON THIS 
HEADING. 
NOW DESCEND TO AN ALTITUDE OF 2000' ON THIS 
HEADING 
CLIMB NOW TO 4000' ON A HEADING OF 090°. 
DESCEND NOW TO 3000' ON THIS HEADING 
DESCEND NOW TO 1550' ON THIS HEADING. 
1 2 3 4 5 
Power/Pitch Order 
Power Setting Correct 
(Climb -25"and 2500 
Cruise -22"and 2400 
Descent - 17"and 2400 
± 1 "and 50 RPM) 
Procedure 
Airspeed (Climb - 110 
± 10 MPH, Descent -
Cruise ± 10 MPH) 
Heading (± 10°) 
Bank(0°±10°) 
Level Off Altitude (±100'; 
1 T in o i-i LA f_i i-/j L.J i-
GAT/AIRPLANE SUBJECT 
GAT SESSION 2 
IX. PRE-LANDING CHECKLIST 
1 . Supervise Student on Performance of Pre-Landing Checklist. 
• 
2 . Take control and land the GAT. 
3. Supervise After Landing and Shutdown Checklists. 
After Landing 
Shutdown 
X . POST FLIGHT CRITIQUE 
Instructor Plays Cassette Tape "iManeuver Review" 
Instructor Points Out Any Important or Recurring Errors/Omissions Made 
During Flight. 
Brief Student on next period (Turning Climbs/Descents and A/S Transitions 
in Turns). 
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GAT/AIRPLANE SUBJECT 
GAT SESSION 3 
DATE 
STUDENT NAME_ 
MOTION 
INSTRUCTOR_ 
OBSERVER 
VIDEO TAPE 
Play Video Tape "Introduction to Lesson 3" 
QUIZ 
Give Quiz 3 and Grade 
Time I I I . CHECKLISTS 
Supervise Student on "Before Starting, Starting Engine Cold, Runup and 
Before Takeoff" Checklists. Help only when asked or to correct errors 
Time 
Before Starting 
Starting Engine Cold 
Runup 
Before Takeoff 
IV. INSTRUMENT TAKEOFF AND CLIMB 
Play Cassette Tape Section "Instrument Takeoff and Climb" 
Student Performs Instrument Takeoff and Climb to 3000' 
Takeoff 
(a) Use Heading Slew to Align GAT with Runway 36. 
(b) Observe Takeoff and Grade 
Park Brake (OFF) 
Power Application 
Heading on Runway (± '"> ) 
Rotation Speed (80 ± 5 MPH) 
Pitch after Rotation (+ 3 bars ± 2) 
GEAR up (950' MSL±150') 
Heading (± 10°) 
Power Reduction (1150 MS L ± 200') 
Setting & Procedure (25" and 2500 ± 
1" and 50 RPM) 
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(c) Climb 
Speed (110 ±10 MPH) 
Heading (± 10°) 
Fuel Pumps (OFF) 
Level Off Altitude (3000 ± 100") 
Power Reduction to Cruise 
Setting & Procedure (22" and 2400 ± 
1" and 50 RPM) 
Trim (Reset) 
V. REVIEW 
Play Cassette Tape Section "Review" 
Student Practice - Read to Student "YOU WILL NOW BE GIVEN SOME 
REVIEW MANEUVERS. TELL ME WHEN YOU COMPLETE EACH ONE ' 
(1) Standard Rate Turn. Start on a heading of 360 at 3000'then request 
STARTING ON A HEADING OF 360° AT 3000' MAKE A LEVEL 
STANDARD RATE 180° TURN TO THE RIGHT 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Altitude (± 100') 
Roll Out Heading (±10°) 
(2) Climbs & Descents/Airspeed Transitions Start on a heading of 180 at 
3000' then request 
A. PERFORM A NORMAL CLIMB TO 5000' O N A HEADING OF 180° 
Pitch/Power Order 
Power Setting - Correct 
(Climb - 25" and 2500, Cruise -
22" and 2400 ± 1" and 50 RPM) 
Procedure 
Airspeed (110 ±10 MPH) 
Heading (± 10°) 
Bank(0°±10°) 
Level Off Altitude (±100') 
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B. MAINTAINING A HEADING OF 180° AT 5000' SLOW THE 
AIRCRAFT AND ESTABLISH APPROACH CONFIGURATION 
AND SPEED 
Power Setting and Procedure (17" 
and 2400 ± 1" and 50 RPM) 
Airspeed (100 ±10 MPH) 
Transition Time (S 2 Mm.) 
Heading (±10°) 
Altitude (±100') 
Trim (Reset) 
C. STARTING ON A HEADING OF 180° AT 5000' MAKE A LEVEL 
180° STANDARD RATE TURN TO THE LEFT MAINTAINING 
APPROACH CONFIGURATION AND SPEED 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Altitude (±100') 
Roll Out Heading (±10°) 
D. MAINTAINING A HEADING OF 360° AT 5000' ACCELERATE 
AND ESTABLISH NORMAL CRUISE. 
Power Setting and Procedure 
(22"and 2400 - 1 " and 50 RPM) 
Transition Time (^2Mln.) 
Heading (± 10°) 
Altitude (±100') 
Trim (Reset) 
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E PERFORM A NORMAL DESCENT TO 3000' ON A HEADING 
360°. 
Pitch/Power Order 
Power Setting - Correct 
(Cruise - 22" and 2400, Descent -
17" and 2400 4 1 "and 50 RPM) 
Procedure 
Airspeed (Cruise ± 10 MPH) 
Heading (±10°) 
Bank (0° ± 10°) 
Level Off Altitude (±100') 
VI AIRSPEED TRANSITIONS IN TURNS 
Play Cassette Tape Section "Airspeed Transitions in Turns" 
Demonstrate as Designated on Tape 
Student Practice (Starting at Cruise and 3000' on a heading of 360 ) 
Read to Student "YOU WILL BE GIVEN A SERIES OF AIRSPEED 
TRANSITIONS DURING TURNS. TELL ME WHEN YOU HAVE 
COMPLETED EACH MANEUVER " 
A. STARTING AT CRUISE AT 3000' ON A HEADING OF 360° MAKE A 
LEVEL 360° TURN TO THE LEFT USING 20° BANK WHILE SLOWING 
TO APPROACH SPEED AND CONFIGURATION. 
Power Setting and Procedure 
(17" and 2400 ± 1 " and 50 RPM) 
Bank (20° ± 10°) 
Altitude (± 100') 
Airspeed (100 ±10 MPH) 
Heading (± ]0°) 
Trim (Reset) 
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B. STARTING AT APPROACH SPEED AT 3000' ON A HEADING OF 
360° MAKE A LEVEL 360° TURN TO THE RIGHT USING 20° BANK 
WHILE ACCELERATING TO NORMAL CRUISE 
Power Setting and Procedure 
(22" and 2400 ±1 "and 50 RPM) 
Bank (20° ±10°) 
Altitude (± 100') 
Heading (± 10°) 
Trim (Reset) 
C STARTING AT CRUISE AT 3000' ON A HEADING OF 360° MAKE 
A LEVEL 270° STANDARD RATE TURN TO THE LEFT WHILE SLOWING 
TO APPROACH SPEED AND CONFIGURATION. 
Power Setting and Procedure 
(17" and 2400 ±1 "and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Altitude (± 100') 
Airspeed (110 ±10 MPH) 
Heading (± 10°) 
Trim (Reset) 
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D. STARTING AT APPROACH SPEED AT 3000' ON A HEADING OF 
090° MAKE A LEVEL 270° STANDARD RATE TURN TO THE RIGHT 
WHILE ACCELERATING TO NORMAL CRUISE 
Power Setting and Procedure 
(22"and2400±l"and50RPM) 
Rate (Standard ± 1/2 Needle) 
Altitude (± 100') 
Heading (± 10°) 
Trim (Reset) 
VII CLIMBING AND DESCENDING TURNS 
Play Cassette Tape Section "Climbing and Descending Turns" 
Demonstrated as Designated 
Student Practice (Starting on a heading of 360 and 3000') 
Read to Student "YOU WILL NOW BE GIVEN SOME CLIMBING AND 
DESCENDING TURNS TELL ME WHEN YOU HAVE COMPLETED EACH 
ONE." 
A. STARTING ON A HEADING OF 360° AT 3000' PERFORM A CLIMBING 
360° TURN TO THE RIGHT TO 5000' USING 20° BANK 
Pitch/Power Order 
Power Setting and Procedure 
(Cl imb-25" and 2500, Cruise -
22" and 2400 ± 1 " and 50 RPM) 
Bank (20° ±10°) 
Airspeed (110 ± 10 MPH) 
Level Off Altitude (±100') 
Heading (± 10°) 
Trim (Reset) 
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B. STARTING ON A HEADING OF 360° AT 5000' PERFORM A 
DESCENDING 360° TURN TO THE LEFT TO 3000' USING 20° 
BANK 
Pitch /Power Order 
Power Setting and Procedure 
(Cruise - 2 2 " and 2400 
Descent -17" and 2400 
± 1 "and 50 RPM) 
Bank (20° ±10°) 
Airspeed (Cruise ±10 MPH) 
Level Off Altitude (± 100') 
Heading (±10°) 
Trim (Reset) 
C. STARTING ON A HEADING OF 360° AT 3000' PERFORM A 
CLIMBING STANDARD RATE 360° TURN TO THE LEFT TO 5000'. 
Pitch/Power Order 
Power Setting and Procedure 
(Cl imb-25" and 2500 
Cruise - 22" and 2400 
± 1 " and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Airspeed (110 ±10 MPH) 
Level Off Altitude (^ 100') 
Heading (± 10°) 
Trim (Reset) 
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D STARTING O N A HEADING OF 360° AT 5000' PERFORM A 
DESCENDING STANDARD RATE TURN 720° TURN TO THE RIGHT 
TO 1500' 
Pitch/Power Order 
Power Setting and Procedure 
(Cru ise-22" and 2400 
Descent - 17" and 2400 
± 1 " and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Airspeed (Cruise ± 10 MPH) 
Level Off Altitude (±100') 
Heading (±10° ) 
Trim (Reset) 
V I I I . CHECKLISTS 
Pre-Landing 
1. Supervise Student on Performance of Pre-Landing Checklist. 
• 
2. Take control and land the GAT 
3. Supervise After Landing and Shutdown Checklists. 
After Landing 
Shutdown 
IX. POST FLIGHT CRITIQUE 
Instructor Plays Cassette Tape "Maneuver Review" 
Instructor Points Out Any Important or Recurring Errors/Omissions Made 
During Flight. 
Brief Student on next period (patterns). 
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DATE 
1 L. 1 s 
STUDENT NAME 
MOTION 
INSTRUCTOR 
OBSERVER 
GAT/AIRPLANE SUBJECT 
GAT SESSION 4 
I . VIDEOTAPE 
Play Video Tape "Introduction to Lesson 4" 
I I . QUIZ 
Give Quiz 4 and Grade 
I I I . CHECKLISTS 
Supervise Student on "Before Starting, Starting Engine Cold, Runup 
and Before Takeoff" Checklists. Help only when asked or to correct 
errors 
Before Start 
Starting Engine Cold 
Runup 
Before Takeoff 
IV. INSTRUMENT TAKEOFF AND CLIMB 
Play Cassette Tape Section "Instrument Takeoff and Climb" 
Student Performs Instrument Takeoff and Climb to 3000' 
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Takeoff 
(a) Use Heading Slew to Align GAT with Runway 36 
(b) Observer Takeoff and Grade 
Park Brake (OFF) 
Power Application 
Heading on Runway (± 5 ) 
Rotation Speed (80 ± 5 MPH) 
Pitch after Rotation (+ 3 bars ± 2) 
GEAR up (950' M S L - 1 5 0 ' ) 
Heading (± 10°) 
Power Reduction (1150 MSL ± 200') 
Setting & Procedure (25" and 2500 ± 1" 
(c) Climb 
and 50 RPM) 
Speed (110 ± 10 MPH) 
Heading (±10°) 
Fuel Pump (OFF) 
Level OFF Altitude (3000' ± 100') 
Power Reduction to Cruise 
Setting & Procedure (22" and 2400 ± 
1 " and 50 RPM) 
Trim (Reset) 
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V. REVIEW 
Play Cassette Tape Section "Review" 
A. STARTING AT CRUISE AT 3000' ON A HEADING OF 360° PERFORM 
A CLIMBING 270° STANDARD RATE TURN TO THE RIGHT TO 5000'. 
Pitch/Power Order 
Power Setting and Procedure 
(Climb -25"and 2500, Cruise -
22" and 2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Airspeed (110 ±10 MPH) 
Level Off Altitude (±100') 
Heading (± 10°) 
Trim (Reset) 
B. STARTING AT CRUISE AT 5000' ON A HEADING OF 270° MAKE A 
LEVEL 270° STANDARD RATE TURN TO THE RIGHT WHILE SLOWING 
THE AIRCRAFT TO APPROACH SPEED. 
Pitch Setting and Procedure 
(17" and 2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Altitude (± 100') 
Airspeed (100 ± 10 MPH) 
Heading (± 10°) 
Trim (Reset) 
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VI. PATTERN I. 
Play Cassette Tape Section "Pattern I" 
Student Practice. Establish Cruise on a Heading of 090° at 3000'. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN I IN A COUNTERCLOCKWISE DIRECTION TELL ME 
WHEN YOU START TIMING ON EACH LEG AND WHEN YOU HAVE 
FINISHED THE PATTERN. 
Altitude (± 100') 
Heading (± 10°) 
Power (Cruise -22" and 
2400, Approach-17" 
and 2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ± 20 sees.) 
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VI. PATTERN I. 
Play Cassette Tape Section "Pattern I" 
Student Practice. Establish Cruise on a Heading of 090° at 3000" 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN I IN A COUNTERCLOCKWISE DIRECTION. TELL ME 
WHEN YOU START TIMING ON EACH LEG AND WHEN YOU HAVE 
FINISHED THE PATTERN 
Altitude (± 100 
Heading (± 10°) 
Power (Cruise - 22" and 
2400, Approach-17" 
and 2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ±20 sees.) 
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Time VI PATTERN I. 
Play Cassette Tape Section "Pattern I" 
Student Practice. Establish Cruise on a Heading of 090° at 3000'. 
A. STARTING AT CRUISE ON A HEADING OF090° AT 3000' BEGIN 
PATTERN I IN A COUNTERCLOCKWISE DIRECTION TELL ME 
WHEN YOU START TIMING ON EACH LEG AND WHEN YOU HAVE 
FINISHED THE PATTERN 
Altitude (± 100') 
Heading (± 10°) 
Power (Cruise - 22 " and 
2400, Approach - 17" 
and 2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ±20 sees.) 
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V I . PATTERN I 
Play Cassette Tape Section "Pattern I" 
Student Practice. Establish Cruise on a Heading of 090 at 3000'. 
A . STARTING AT CRUISE O N A HEADING OF 090° AT 3000' BEGIN 
PATTERN I I N A COUNTERCLOCKWISE DIRECTION. TELL ME 
WHEN YOU START T IMING O N EACH LEG AND WHEN YOU HAVE 
FINISHED THE PATTERN 
Altitude (± 100') 
Heading (± 10°) 
Power (Cruise - 22 " and 
2400, Approach - 17" 
and 2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ± 2 0 sees.) 
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VI PATTERN I. 
Play Cassette Tape Section "Pattern I " 
Student Practice. Establish Cruise on a Heading of 090 at 3000'. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN I IN A COUNTERCLOCKWISE DIRECTION TELL ME 
WHEN YOU START TIMING ON EACH LEG AND WHEN YOU HAVE 
FINISHED THE PATTERN. 
Altitude (± 100') 
Heading (±10°) 
Power (Cruise -22" and 
2400, Approach-17" 
and 2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ±20 sees.) 
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VIII PATTERN II 
Play Cassette Tape Section "Pattern II " 
Student Practice Establish Cruise on a Heading of 090° at 3000' 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN II IN A COUNTERCLOCKWISE DIRECTION. REMEMBER 
TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY AFTER 
COMPLETING EACH 270° TURN. TELL ME WHEN YOU START 
TIMING ON EACH LEG AND WHEN YOU FINISH THE PATTERN. 
& 
«~<2) 
Altitude (± 100') 
Heading (± 10°) 
Power (Cruise - 2 2 " and 
2400, Approach - 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
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Time VIII. PATTERN II 
Play Cassette Tape Section "Pattern 11" 
Student Practice Establish Cruise on a Heading of 090° at 3000'. 
A STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN II IN A COUNTERCLOCKWISE DIRECTION. REMEMBER 
TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY AFTER 
COMPLETING EACH 270° TURN TELL ME WHEN YOU START 
TIMING ON EACH LEG AND WHEN YOU FINISH THE PATTERN. 
Altitude (± 100') 
Heading (± 10°) 
Power (Cruise - 2 2 " and 
2400, Approach - 17" and 
2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
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VIII. PATTERN II 
Play Cassette Tape Section "Pattern I I " 
Student Practice Establish Cruise on a Heading of 090° at 3000' 
A STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN II IN A COUNTERCLOCKWISE DIRECTION REMEMBER 
TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY AFTER 
COMPLETING EACH 270° TURN. TELL ME WHEN YOU START 
TIMING ON EACH LEG AND WHEN YOU FINISH THE PATTERN. 
_xD 
* - © 
Altitude (± 100') 
Heading (i 10°) 
Power (Cruise - 22" and 
2400, Approach - 17"and 
2400 ± 1 " and 50 RPM) 
Rate (Standard ± l/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
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Time VIII PATTERN II 
Play Cassette Tape Section "Pattern I I " 
Student Practice Establish Cruise on a Heading of 090° at 3000' 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN II IN A COUNTERCLOCKWISE DIRECTION REMEMBER 
TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY AFTER 
COMPLETING EACH 270° TURN. TELL ME WHEN YOU START 
TIMING ON EACH LEG AND WHEN YOU FINISH THE PATTERN. 
9 a® 
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Altitude (± 100') 
Heading (± 10°) 
Power (Cruise - 22" and 
2400, Approach - 17" and 
2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
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Time VIII PATTERN II 
Play Cassette Tape Section "Pattern I I " 
Student Practice. Establish Cruise on a Heading of 090° at 3000' 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN II IN A COUNTERCLOCKWISE DIRECTION. REMEMBER 
TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY AFTER 
COMPLETING EACH 270° TURN TELL ME WHEN YOU START 
TIMING ON EACH LEG AND WHEN YOU FINISH THE PATTERN. 
£> 
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Altitude (± 100') 
Heading (± 10°) 
Power (Cruise -22"and 
2400, Approach - 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ± 10 MPH) 
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Time IX PATTERN III 
Play Cassette Tape Section "Pattern I I I " 
Student Practice Establish Cruise on a Heading of 090 at 3000'. 
A . STARTING AT CRUISE O N A HEADING OF 090° AT 3000' BEGIN 
PATTERN III I N A COUNTERCLOCKWISE DIRECTION. REMEMBER TO 
BEGIN YOUR AIRSPEED TRANSITIONS AND TURNS SIMULTANEOUSLY 
I N THE 270° TURNS. TELL ME WHEN YOU START TIMING O N EACH 
LEG AND WHEN YOU FINISH THE PATTERN. 
9 .j® 
©-. 
©M 
9 
^~© 
Altitude (± 100') 
Heading (± 10°) 
Power (Cruise - 22" and 
2400, Approach - 17"and 
2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
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Time IX . PATTERN III 
Play Cassette Tape Section "Pattern I I I" 
Student Practice Establish Cruise on a Heading of 090° at 3000'. 
A . STARTING AT CRUISE O N A HEADING OF 090° AT 3000' BEGIN 
PATTERN III IN A COUNTERCLOCKWISE DIRECTION. REMEMBER TO 
BEGIN YOUR AIRSPEED TRANSITIONS AND TURNS SIMULTANEOUSLY 
I N THE 270° TURNS TELL ME WHEN YOU START T IMING O N EACH 
LEG AND WHEN YOU FINISH THE PATTERN 
©-> 
<&r\ 
Altitude (± 100') 
Heading (± 10°) 
Power (Cruise - 22" and 
2400, Approach - 1 7 "and 
2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ± 20 sees ) 
Airspeed (100 ± 1 0 MPH) 
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Time IX. PATTERN III 
Play Cassette Tape Section "Pattern I I I " 
Student Practice. Establish Cruise on a Heading of 090° at 3000'. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN III IN A COUNTERCLOCKWISE DIRECTION. REMEMBER TO 
BEGIN YOUR AIRSPEED TRANSITIONS AND TURNS SIMULTANEOUSLY 
IN THE 270° TURNS TELL ME WHEN YOU START TIMING ON EACH 
LEG AND WHEN YOU FINISH THE PATTERN 
ID 
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Altitude (± 100') 
Heading (± 10°) 
Power (Cruise -22"and 
2400, Approach - 17 "and 
2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min ±20 sees.) 
Airspeed (100 ±10 MPH) 
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Time IX. PATTERN III 
Play Cassette Tape Section "Pattern I I I " 
Student Practice. Establish Cruise on a Heading of 090° at 3000'. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN III IN A COUNTERCLOCKWISE DIRECTION. REMEMBER TO 
BEGIN YOUR AIRSPEED TRANSITIONS AND TURNS SIMULTANEOUSLY 
IN THE 270° TURNS TELL ME WHEN YOU START TIMING ON EACH 
LEG AND WHEN YOU FINISH THE PATTERN 
J@> 
" * - © 
Altitude (± 100') 
Heading (± 10°) 
Power (Cruise - 22"and 
2400, Approach - 17"and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ± 20 sees.) 
Airspeed (100 ±10 MPH) 
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Time IX PATTERN III 
Play Cassette Tape Section "Pattern I I I " 
Student Practice Establish Cruise on a Heading of 090 at 3000'. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 3000' BEGIN 
PATTERN III IN A COUNTERCLOCKWISE DIRECTION REMEMBER TO 
BEGIN YOUR AIRSPEED TRANSITIONS AND TURNS SIMULTANEOUSLY 
IN THE 270° TURNS TELL ME WHEN YOU START TIMING ON EACH 
LEG AND WHEN YOU FINISH THE PATTERN 
.-© 
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Altitude (± 100') 
Heading (± 10°) 
Power (Cruise - 22" and 
2400, Approach - 17"and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 
Needle) 
Coordination (Center ± 
1/2 Ball) 
Time (1 min. ± 20 sees.) 
Airspeed (100 ±10 MPH) 
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^ 
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GAT/AIRPLANE SUBJECT 
GAT SESSION 4 
X. RETURN TO AIRPORT 
[ DESCEND TO 1550' ON A HEADING OF 090°. 
1. Supervise Student on Performance of Pre-Landing Checklists. 
I • 
[ 2. Take control and land the GAT. 
3 Supervise After Landing and Shutdown Checklists. 
After Landing 
Shutdown 
XI POST FLIGHT CRITIQUE 
Play Cassette Tape Section "Maneuver Review" 
Point Out Any Important or Recurring Errors/Omissions Made During 
Flight. 
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DATE 
STUDENT NAME 
M O T I O N 
INSTRUCTOR 
OBSERVER 
I VIDEO TAPE 
Play Video Tape "Introduction to Lesson 1 " 
I! QUIZ 
"Lesson 1 " 
Time III INTRODUCTION 
Play Cassette Tape "Introduction to the Aircraft" While in Airplane 
Demonstrate/Point Out Items Discussed on Tape. Stop Tape at 
Designated Points for Questions 
Time VI CHECKLISTS 
Play Cassette Tape Section "Checklists" 
Take Student Through "Before Starting, Starting Engine (Cold or Hot 
as applicable), Runup and Before Takeoff" Checklists Help Student 
as Required (may require considerable help). 
Time V . TAKEOFF & CLIMB 
Play Cassette Tape Section "Takeoff and Climb" 
Perform Takeoff and Climb. Do Not Talk to Student During Takeoff or 
Climb 
Time V I . FLIGHT CONTROL FAMILIARIZATION 
A. PITCH 
Play Cassette Tape Section "Pitch Control" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "MAINTAIN EACH ATTITUDE 
GIVEN UNTIL YOU RECEIVE ANOTHER INSTRUCTION." 
AIRPLANE SUBJECT 
AIRPLANE SESSION 1 
am LE L J LJ L J L i L J L I I I 
AIRPLANE SUBJECT 
AIRPLANE SESSION 1 
VI . FLIGHT CONTROL FAMILIARIZATION (Cont ) 
Give the Following Instructions at 30-second Intervals 
1. HOLD THE AIRPLANE LEVEL ON THE HORIZON 
2. RAISE THE NOSE JUST ABOVE THE HORIZON 
3. HOLD THE NOSE LEVEL ON THE HORIZON 
4 LOWER THE NOSE JUST BELOW THE HORIZON 
5. RAISE THE NOSE JUST ABOVE THE HORIZON 
6. PLACF THE NOSE JUST BELOW THE HORIZON 
7. PLACE THE NOSE LEVEL WITH THE HORIZON 
B. TRIM 
Play Cassette Tape Section "Trim" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "YOU WILL BE GIVEN THE 
AIRPLANE DETERMINE IF IT IS IN TRIM FOR LEVEL FLIGHT. 
IF IT IS NOT, RETRIM THE AIRCRAFT. TELL ME WHEN YOU 
HAVE THE AIRCRAFT IN TRIM " 
Perform the Following Trim Changes from Level Prior to Giving the Student 
the Airplane 
1. One Half Rotation Nose Down 
2. One Half Rotation Nose Up 
3. Level 
4 . One Quarter Rotation Nose Up 
5. One Quarter Rotation Nose Down 
6. Level 
31X L I L I L ! i n LJ LJ LJ LJ I 
AIRPLANE SUBJECT 
AIRPLANE SESSION 1 
VI FLIGHT CONTROL FAMILIARIZATION (Cont.) 
T l m e
 C. ROLL 
Play Cassette Tape "Roll Control" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "MAINTAIN EACH BANK 
ANGLE UNTIL YOU RECEIVE ANOTHER INSTRUCTION." 
Give the Following Instructions at 30-second Intervals 
1 ROLL LEFT TO 20° BANK ANGLE 
2 . ROLL LEVEL 
3. ROLL RIGHT TO 20° BANK ANGLE 
4 . ROLL TO 20° LEFT BANK 
5. ROLL TO 10° RIGHT BANK 
6 ROLL TO 10° LEFT BANK 
7 . ROLL WINGS LEVEL 
Time D. COORDINATION 
Play Cassette Tape Section "Coordination" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "PERFORM THE FOLLOWING 
MANEUVERS USING COORDINATED AILERON & RUDDER 
PRESSURES. MAINTAIN EACH BANK UNTIL YOU RECEIVE 
ANOTHER INTRUCTION." 
I LJ LJ L l LJ I J L 
AIRPLANE SUBJECT 
AIRPLANE SESSION 1 
VI FLIGHT CONTROL FAMILIARIZATION (Cont.) 
Give the Following at 15-second Intervals 
1 . ROLL TO 20° LEFT BANK 
2 . ROLL TO 30° RIGHT BANK 
3 ROLL TO LEVEL 
4 . ROLL TO 30° LEFT BANK 
5 . ROLL TO 15° RIGHT BANK 
6 ROLL TO 25° LEFT BANK 
7 . ROLL TO LEVEL 
Time VII TURNS 
Play Cassette Tape Section "Constant Bank Turns" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "YOU WILL PERFORM A SERIES 
OF CONSTANT BANK TURNS TO SPECIFIC HEADINGS. PERFORM 
EACH INSTRUCTION TELL ME WHEN YOU HAVE COMPLETED 
EACH TURN." 
Starting from North, Give the Following Instructions and Grade Each Maneuver. 
1 . STARTING O N A HEADING OF AT A N ALTITUDE OF 
feet, PERFORM A LEVEL LEFT TURN TO A HEADING 
OF USING A 20° BANK 
2 . STARTING O N A HEADING OF AT A N ALTITUDE OF 
feet, PERFORM A LEVEL RIGHT TURN TO A HEADING 
OF USING A 20° BANK. 
1 2 
BANK (20° ± 10°) 
COORDINATION 
(CENTER ± 1/2 BALL) 
ALTITUDE (±100') 
ROLL OUT HEADING (±10° ) 
No errors In any 
two consecutive 
trials meets 
cr i ter ion. 
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AIRPLANE SESSION! 
3. STARTING ON A HEADING OF AT AN ALTITUDE OF 
feet, PERFORM A LEVEL LEFT TURN TO A 
HEADING OF USING A 20° BANK 
4. STARTING ON A HEADING OF AT AN ALTITUDE OF 
feet, PERFORM A LEFT 90° TURN USING A 20° 
BANK 
5. STARTING ON A HEADING OF AT A CONSTANT ALTITUDE 
PERFORM A 90° TURN TO THE LEFT USING A 20° BANK. 
6. STARTING ON A HEADING OF MAKE A LEVEL 180° TURN 
TO THE LEFT USING A 20° BANK. 
7. STARTING ON A HEADING OF MAKE A LEVEL 180° TURN 
TO THE RIGHT USING A 20° BANK 
8. STARTING ON A HEADING OF MAKE A LEVEL90° TURN 
TO THE RIGHT USING A 20° BANK 
9. STARTING ON A HEADING OF MAKE A LEVEL 270° TURN 
TO THE LEFT USING A 20° BANK. 
10. STARTING ON A HEADING OF MAKE A LEVEL 270° TURN 
TO THE RIGHT USING A 20° BANK. 
TRIAL 
3 4 5 6 7 8 9 1 0 
BANK (20° ±10°) 
COORDINATION (CENTER ± 
1/2 BALL) 
ALTITUDE (± 100') 
ROLL OUT HEADING (±10°) 
No errors In any two 
consecutive trials 
meets criterion. 
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AIRPLANE SESSION 1 
VIM. TURNS - STANDARD RATE 
Play Cassette Tape Section "Standard Rate Turns" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "YOU WILL PERFORM A SERIES 
STANDARD RATE TURNS TO SPECIFIC HEADINGS PERFORM EACH 
INSTRUCTION TELL ME WHEN YOU HAVE COMPLETED EACH 
TURN " ; 
Starting on a Heading of Give the following Maneuvers & Grade Each Trial j 
1 . STARTING ON A HEADING OF AT AN ALTITUDE OF 1 
feet, PERFORM A LEVEL STANDARD RATE TURN 
TO THE LEFT TO A HEADING OF . (At least 90°) 
2. STARTING ON A HEADING OF AT AN ALTITUDE OF j 
feet, PERFORM A LEVEL STANDARD RATE TURN I 
TO THE RIGHT TO A HEADING OF (At least 90°) j 
3. STARTING ON A HEADING OF AT A CONSTANT ALTITUDE j 
PERFORM A 90° STANDARD RATE TURN TO THE RIGHT 
4. STARTING ON A HEADING OF MAKE A LEVEL 180° 
STANDARD RATE TURN TO THE LEFT. 
5. STARTING ON A HEADING OF MAKE A LEVEL 90° 
STANDARD RATE TURN TO THE LEFT 
1 2 3 4 5 
RATE (STANDARD ± 1/2 I I I I I I 
NEEDLE) 
COORDINATION (CENTER 
1/2 BALL) j 
ALTITUDE (± 100') 
HEADING (±10°) i 
No errors in any 
two consecutive 
trials meets criterion. 
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6. STARTING O N A HEADING OF MAKE A LEVEL 
Time 
360° STANDARD RATE TURN TO THE RIGHT 
7. STARTING ON A HEADING OF MAKE A LEVEL 
270° STANDARD RATE TURN TO THE LEFT 
8. STARTING O N A HEADING OF MAKE A LEVEL 
180° STANDARD RATE TURN TO THE LEFT 
9. STARTING O N A HEADING OF MAKE A LEVEL 
270° STANDARD RATE TURN TO THE RIGHT. 
10. STARTING O N A HEADING OF MAKE A LEVEL 
180° STANDARD RATE TURN TO THE RIGHT. 
RATE (STANDARD ± 1 / 2 NEEDLE) 
COORDINATION (CENTER ± 1/2 
BALL) 
TRIAL 
7 8 9 10 
ALTITUDE (±100') 
HEADING (±10°) 
No errors In any two 
consecutive trials 
meets criteria. 
IX . STRAIGHT & LEVEL 
Play Cassette Tape Section "Straight & Level 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "YOU WILL PERFORM SEGMENTS 
OF STRAIGHT & LEVEL FLIGHT MAINTAIN STRAIGHT & LEVEL AS 
INSTRUCTED UNTIL I TAKE THE AIRCRAR" Starting on a Heading of 
Give Straight & Level Segments of 1 Minute Duration & Grade 
Each Trial. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 1 
STARTING ON A HEADING OF ° AT AN ALTITUDE OF , 
FLY STRAIGHT & LEVEL UNTIL I TAKE THE AIRPLANE. 
TRIAL 
1 2 3 4 5 6 7 8 9 1 0 
ALTITUDE (±100') 
HEADING (± 10°) 
BANK(0±10°) 
No errors in any two consecutive trials 
meets criterion. 
X RETURN TO THE AIRPORT 
Play Cassette Tape Section "Return to Airport" 
Instructor Performs Descent to Pattern (Don't Talk to Student) 
Student Performs Descent & Before Landing Checklists (Help as Required) 
Instructor Performs Landing (Don't Talk to Student) 
XI . AFTER LANDING & SHUTDOWN 
Student Performs After Landing & Shutdown Checklists (Help as Required) 
XII. POST FLIGHT CRITIQUE 
Play Cassette Tape Section "Maneuver Review" 
Point Out Any Important or Recurring Errors/Omissions Made During Flight 
Give Student Reading/Study Assignment for Next Period, 
3.Z an L J Ln i n L J i n L J I 
DATE 
STUDENT NAME_ 
MOTION 
INSTRUCTOR_ 
OBSERVER 
AIRPLANE SUBJECT 
AIRPLANE SESSION 2 
I VIDEO TAPE 
Play Video Tape "Introduction to Lesson 2" 
II GIVE QUIZ 2 
Grade Quiz 
Time I I I . CHECKLISTS 
Supervise Student on "Before Starting, Starting Engine (Cold or Hot as 
applicable), Runup and Before Takeoff" Checklists. Help Student only 
when asked, or to correct omissions. 
Before Starting 
Starting Engine Cold 
Runup 
Before Takeoff 
Time IV. INSTRUMENT TAKEOFF AND CLIMB 
Play Cassette Tape Section "Instrument Takeoff and Climb" 
Instructor Performs Instrument Takeoff and Climb to feet MSL 
Time V. REVIEW 
Play Cassette Tape "Review" 
Read to Student "YOU WILL BE GIVEN SOME REVIEW MANEUVERS. 
TELL ME WHEN YOU HAVE COMPLETED EACH ONE." 
w n n LUITOMMW<-H» **. 
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1. Starting from level cruise rotate the trim wheel one-quorter rotatton 
nose up. Then request "Determine if the airplane is in trim for level 
flight. If It is not, retrim." 
Trim (complete - 1 mm.) 
Trim (acceptable) 
2. Turns to headings. Start on heading of 
control, then request 
A. STARTING ON A HEADING OF 
before turning over 
, AT AN ALTITUDE OF 
feet, PERFORM A LEVEL 180° TURN TO THE RIGHT 
WITH 20° OF BANK. 
Altitude (±100 feet) 
Bank (20° ±10°) 
Coordination (center ± 1/2 Ball) 
Roll Out Heading (±10°) 
B. STARTING ON A HEADING OF , AT AN ALTITUDE OF 
feet, PERFORM A LEVEL, STANDARD RATE 90° 
TURN TO THE LEFT. 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Altitude (±100 feet) 
Roll Out Heading (±10°) 
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VI POWER MANAGEMENT 
Play Cassette Tape "Power Management" 
Demonstrate as Designated on Tape 
Read to Student "YOU WILL BE GIVEN SOME POWER CHANGES TO 
MAKE WHILE I FLY THE AIRCRAFT. TELL ME AFTER YOU HAVE 
FINISHED EACH ONE " 
1. STARTING AT CRUISE POWER,INCREASE POWER TO CLIMB 
POWER 
2. STARTING AT CLIMB POWER, INCREASE POWER TO FULL 
POWER 
3. STARTING AT FULL POWER, DECREASE POWER TO PATTERN 
POWER 
4. STARTING AT PATTERN POWER, INCREASE POWER TO CRUISE 
POWER. 
Read to Student "YOU WILL NOW MAKE SOME POWER CHANGES WHILE 
ALSO MAINTAINING YOUR ALTITUDE AND HEADING TELL ME WHEN 
YOU HAVE FINISHED EACH MANEUVER." 
5. STARTING AT CRUISE POWER, INCREASE TO CLIMB POWER 
MAINTAIN LEVEL FLIGHT AT feet, ON A HEADING 
OF YOU WILL HAVE TO RETRIM TO ACCOMPLISH 
THIS 
STARTING AT feet IN LEVEL FLIGHT ON A HEADING 
OF , REDUCE POWER TO PATTERN POWER, BUT MAINTAIN 
YOUR HEADING AND ALTITUDE, AGAIN, YOU WILL HAVE TO 
RETRIM 
Power Setting (Climb - 25" and 2500, 
Cruise - 22" and 2400, Approach -
17"and2400±1"and50RPM) 
Procedure 
Transition Time (£ 2 min.) 
Heading (± 10°) 
Altitude (±100') 
Trim (Reset) 
5 6 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 2 
VI . POWER MANAGEMENT (Cont.) 
7. STARTING AT feet IN LEVEL FLIGHT ON A HEADING 
OF °, INCREASE TO CRUISE POWER. REMEMBER TO RETRIM. 
8-10. REPEAT 5 - 7 . 
Power Setting (Climb - 25" and 2500, 
Cruise - 22" and 2400, Approach -
17" and 2400 ± 1 " and 50 RPM) 
Procedure 
Transition Time {5 2 mm.) 
Heading (±10°) 
Altitude (±100 feet) 
Trim (Reset) 
No errors in any two 
consecutive trials 
meets criterion. 
Time VII . AIRSPEED TRANSITIONS 
Play Cassette Tape "Airspeed Transition" 
Demonstrate as Designated on Tape 
1 . STARTING ON A HEADING OF , AT AN ALTITUDE OF 
feet, INCREASE POWER UNTIL YOU CAN MAINTAIN 
AN AIRSPEED OF 145MPH WHILE MAINTAINING YOUR HEADING 
AND ALTITUDE. 
Power Setting and Procedure 
Airspeed (± 10 MPH) 
Transition Time (- 2 min.) 
Heading (±10°) 
Altitude (±100 feet) 
Trim (Reset) 
No errors In any two 
consecutive trials 
meets criterion. 
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AIRPLANE SESSION 2 
V I I . AIRSPEED TRANSITIONS (Cont.) 
2 NOW FIND A POWER SETTING THAT WILL MAINTAIN 100 MPH 
AND AN ALTITUDE OF feet. MAINTAIN A HEADING 
OF EXTEND YOUR LANDING GEAR BELOW 140 MPH, 
AND YOUR FLAPS TO 10° BELOW 125 MPH. 
3. WITHOUT CHANGING THE POSITION OF THE GEAR AND FLAPS, 
INCREASE POWER UNTIL YOU ARE MAINTAINING YOUR 
ALTITUDE, AND HEADING AT A SPEED OF 120 MPH. 
4. NOW RETRACT THE FLAPS AND GEAR AND SET POWER UNTIL 
YOU ARE MAINTAINING ALTITUDE, HEADING, AND A SPEED 
OF 130 MPH. 
5. INCREASE POWER NOW TO CRUISE SETTING AND RESUME CRUISE 
AT AN ALTITUDE OF 
090°. 
6-10. REPEAT 2 - 5 . 
Power Setting and Procedure 
Airspeed (±10 MPH) 
Transition Time (§ 2 mm.) 
Heeding (±10°) 
Altitude (± 100 feet) 
Trim (Reset) 
feet, AND ON A HEADING OF 
2 3 4 5 
No errors In any two 
consecutive trials 
meets criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 2 
VIII CLIMBS AND DESCENTS 
Ploy Cassette Tape "Climbs and Descents" 
Demonstrate as Designated on Tape 
Student Practice - Read to Student "YOU WILL BE GIVEN A SERIES OF 
CLIMBS AND DESCENTS TELL ME WHEN YOU HAVE FINISHED THE 
MANEUVER AND HAVE RESUMED CRUISE " *Note Position student for 
return to airport as practical. 
1 YOU ARE NOW AT CRUISE POWER AT feet ON A 
HEADING OF CLIMB TO AN ALTITUDE OF feet 
ON THIS HEADING (AT LEAST 2000' CLIMB), 
2. NOW DESCEND TO AN ALTITUDE OF feet ON A 
HEADING OF 
3. CLIMB NOW TO 
(AT LEAST 2000' DESCENT) 
feet ON A HEADING OF 
(AT LEAST 2000' CLIMB) 
DESCEND NOW TO feet ON A HEADING OF 
(AT LEAST 2000' DESCENT). 
CLIMB NOW TO feet ON A HEADING OF 
Power/Pitch Order 
Power Setting - Correct 
(Climb - 2 5 " and 2500, Cruise -
22" and 2400, Descent - 17" and 
2400 ± 1" and 50 RPM) 
Procedure 
Airspeed (Climb - 110 MPH ± 10 MPH, 
Descent - Cruise ± 10 MPH) 
Heading (±10°) 
Bank(0°±10°) 
Level Off Altitude (±100') 
2 3 4 5 
No errors In any two 
consecutive trials 
meets criterion. 
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Vl l l CLIMBS AND DESCENTS (Cont ) 
6. DESCEND NOWTO feet ON A HEADING OF . 
(AT LEAST 2000' DESCENT ) 
7. CLIMB NOW TO feet O N A HEADING OF . 
(AT LEAST 2000' CLIMB.) 
8. DESCEND NOW TO feet O N A HEADING OF . 
(AT LEAST 2000'DESCENT.) 
9. CLIMB NOW TO feet O N A HEADING OF . 
10. DESCEND NOWTO 1550 FEET O N A HEADING OF . 
6 7 8 9 10 
Power/Pitch Order 
Power Setting - Correct 
(Climb - 25" and 2500, Cruise -
22" and 2400, Descent- 17" and 
2400 ± 1 " and 50 RPM) 
Procedure 
Airspeed (Climb - 100 MPH ±10 MPH, 
Descent -Cruise ± 10 MPH) 
Heading (±10°) 
Bank (0° ± 10°) 
Level Off Altitude (± 100 feet) 
No errors in any two 
consecutive trials 
meets criterion. 
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IX. PRE-LANDING CHECKLIST 
1. Supervise Student on Performance of Pre-Landlng Checklist. 
Pre-Landing Checklist | | 
2 Take control and land the airplane. 
3. Supervise After Landing and Shutdown Checklists 
After Landing 
Shutdown 
X. POST FLIGHT CRITIQUE 
Instructor Plays Cassette Tape "Maneuver Review" 
Instructor Points Out Any Important or Recurring Errors/Omissions Made 
During Flight. 
Brief Student on next period (Turning Climbs/Descents and A/S Transitions 
in Turn). 
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DATE 
STUDENT NAME 
MOTION 
INSTRUCTOR 
OBSERVER 
AIRPLANE SUBJECT 
AIRPLANE SESSION 3 
I. VIDEOTAPE 
Ploy Video Tape "Introduction to Lesson 3" 
I I . QUIZ 
Give Quiz 3 and Grade 
Time I I I . CHECKLISTS 
Supervise Student on "Before Starting, Starting Engine (Cold or Hot as 
applicable), Runup and Before Takeoff" Checklists. Helponlywhen 
asked or to correct errors. 
Before Starting 
Starting Engine Cold 
Runup 
Before Takeoff 
Time IV. INSTRUMENT TAKEOFF AND CLIMB 
Play Cassette Tape Section "Instrument Takeoff and CUmb" 
Student Performs Instrument Takeoff and Climb to feet. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 3 
IV . INSTRUMENT TAKEOFF AND CLIMB(Cont.) 
Takeoff 
(a) Observe Takeoff and Grade 
Park Brake - OFF 
Power Application 
Heading on Runway (± 5 ) 
Rotation Speed (80 ± 5 MPH) 
Pitch after Rotation (+ 3 bars ± 2) 
GEAR up (950' MSL ± 150') 
Heading (±10°) 
Power Reduction (1150 MSL ± 200') 
Correct Power and Procedure 
(25" and 2500 ± 1" and 50 RPM) 
(b) Climb 
Speed (110 ±10 MPH) 
Heading (±10°) 
Fuel Pump (OFF) 
Level Off Altitude (±100") 
Power Reduction to Cruise - Procedure 
Correct Power (22" and 2400 ± 1" = 50 RPM) 
Trim (RESET) 
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REVIEW 
Play Cassette Tape Section "Review" 
Student Practice - Read to Student "YOU WILL NOW BE GIVEN SOME 
REVIEW MANEUVERS TELL ME WHEN YOU COMPLETE EACH ONE." 
(1) Standard Rate Turn. Start on a heading of at feet 
then request 
STARTING ON A HEADING OF degrees at feet 
MAKE A LEVEL STANDARD RATE 180° TURN TO THE RIGHT 
Rate (Standard ± 1/2 Needle) 
Coordination (Center - 1/2 Ball) 
Altitude (±100') 
Roll Out Heading (±10°) 
(2) Climbs and Descents/Airspeed Transitions. Start on a heading of 
at feet then request 
A. PERFORM A NORMAL CLIMB TO feet ON A 
HEADING OF 
Pitch/Power Order 
Power Setting - Correct 
(25"and2500±l"and50RPM) 
Procedure 
Airspeed (110 ±10 MPH) 
Heading (± 10°) 
Bank (0° ± 10°) 
Level Off Altitude (±100') 
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V. REVIEW (Cont.) 
B. MAINTAINING A HEADING OF degrees at feet 
SLOW THE AIRCRAFT AND ESTABLISH APPROACH CONFIGU-
RATION AND SPEED. 
Power Setting and Procedure 
(l7"and2400±l"and50RPM) 
Airspeed (100 ± 10 MPH) 
Transition Time (3 2 min ) 
Heading (±10°) 
Altitude (±100') 
Trim (Reset) 
C. STARTING ON A HEADING OF degrees at feet 
MAKE A LEVEL 180° STANDARD RATE TURN TO THE LEFT 
MAINTAINING APPROACH CONFIGURATION AND SPEED. 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Altitude (±100') 
Roll Out Heading (±10°) 
D. MAINTAINING A HEADING OF degrees at feet 
ACCELERATE AND ESTABLISH NORMAL CRUISE. 
Power Setting and Procedure 
(22" and 2400 ± 1" and 50 RPM) 
Transition Time (§ 2 min.) 
Heading (±10°) 
Altitude (±100') 
Trim (Reset) 
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REVIEW (Cont.) 
E PERFORM A NORMAL DESCENT TO feet O N A 
HEADING OF degrees (2000' DESCENT). 
Pitch/Power Order 
Power Setting - Correct 
(17"and2400± l"and50RPM) 
Procedure 
Airspeed (Cruise ± 10 MPH) 
Heading (±10°) 
Bank(0°±10°) 
Level Off Altitude (±100') 
Time V I . AIRSPEED TRANSITIONS I N TURNS 
Play Cassette Tape Section "Airspeed Transitions in Turns" 
Demonstrated as Designated on Tape 
Student Practice (Starting at Cruise at feet on a heading of 
degrees) 
Read to Student "YOU WILL BE GIVEN A SERIES OF AIRSPEED TRANSITIONS 
DURING TURNS. TELL ME WHEN Y O U HAVE COMPLETED EACH 
MANEUVER." 
A. STARTING AT CRUISE AT feet O N A HEADING OF 
degrees MAKE A LEVEL 360° TURN TO THE LEFT USING 
20" BANK WHILE SLOWING TO APPROACH SPEED AND 
CONFIGURATION. 
Power Setting and Procedure 
(17" and 2400 ± 1 " and 50 RPM) 
Bank (20° ± 1 0 ° ) 
Coordination (Center ± 1/2 Ball) 
Altitude (± 100') 
Airspeed (100 ± 1 0 MPH) 
Roll Out Heading (± 10°) 
Trim (Reset) 
One error or less In each of two 
consecutive trials meets criterion. 
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V I . AIRSPEED TRANSITIONS IN TURNS (Cont.) 
B. STARTING AT APPROACH SPEED AT feet O N A 
HEADING OF degrees MAKE A LEVEL 360° TURN 
TO THE RIGHT USING 20° BANK WHILE ACCELERATING TO 
NORMAL CRUISE 
Power Setting and Procedure 
(22" and 2400 ± 1 " and 50 RPM) 
Bank (20° ±10°) 
Cooidination (Center ± 1 / 2 Ball) 
Alt i tude (±100') 
Heading (±10°) 
Trim (Reset) 
One error or less in each of two 
consecutive trials meets cr i ter ion. 
C. STARTING AT CRUISE AT feet O N A HEADING OF 
degrees MAKE A LEVEL 270° STANDARD RATE TURN TO 
THE LEFT WHILE SLOWING TO APPROACH SPEED AND 
CONFIGURATION. 
Power Setting and Procedure 
(17" and 2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Alt itude (±100') 
Airspeed (100 ±10 MPH) 
Heading (±10°) 
Trim (Reset) 
One error or less In each of two 
consecutive trials meets cr i ter ion. 
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VI . AIRSPEED TRANSITIONS IN TURNS (Cont ) 
D STARTING AT APPROACH SPEED AT feet ON A 
HEADING OF degrees MAKE A LEVEL 270° STANDARD 
RATE TURN TO THE RIGHT WHILE ACCELERATING TO NORMAL 
CRUISE 
Power Setting and Procedure 
(22" and 2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Altitude (± 100') 
Heading (± 10°) 
Trim (Reset) 
One error or less in each of two 
consecutive trials meets criterion. 
Time VII CLIMBING AND DESCENDING TURNS 
Play Cassette Tape Section "Climbing and Descending Turns" 
Demonstrate as Designated on Tape 
Student Practice (Starting on a heading of degrees at feet). 
Read to Student "YOU WILL NOW BE GIVEN SOME CLIMBING AND 
DESCENDING TURNS. TELL ME WHEN YOU HAVE COMPLETED EACH ONE." 
LSZ SLZ LJ L i LJ LJ LJ L.J 
AIRPLANE SUBJECT 
AIRPLANE SESSION 3 
VII. CLIMBING AND DESCENDING TURNS (Cont.) 
A. STARTING ON A HEADING OF degrees AT feet 
PERFORM A CLIMBING 360° TURN TO THE RIGHT TO feet 
USING 20° BANK (2000' CLIMB). 
Pitch Power Order 
Power Setting and Procedure 
(25" and 2500 ± 1 " and 50 RPM) 
Bank (20° ±10°) 
Coordination (Center ± 1/2 Ball) 
Airspeed (100 ±10 MPH) 
Level of Altitude (±100') 
Heading (±10°) 
Trim (Reset) 
One error or less in each of two 
consecutive trials meets criterion. 
B. STARTING ON A HEADING OF degrees AT feet 
PERFORM A DESCENDING 360° TURN TO THE LEFT TO feet 
USING 20° BANK (20001 DESCENT). 
Pitch Power Order 
Power Setting and Procedure 
(17" and 2400 ± 1 " and 50 RPM) 
Bank (20° ±10°) 
Coordination (Center ± 1/2 Ball) 
Airspeed (Cruise ± 10 MPH) 
Level of Altitude (±100') 
Heading (±10°) 
Trim (Reset) 
One error or less In each of two 
consecutive trials meets criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 3 
VI I . CLIMBING AND DESCENDING TURNS (Cont.) 
C. STARTING ON A HEADING OF degrees AT feet 
PERFORM A CLIMBING STANDARD RATE 360° TURN TO THE 
LEFT TO feet (2000' CLIMB). 
Pitch/Power Order 
Power Setting and Procedure 
(25" and 2500 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center - 1/2 Ball) 
Airspeed (110 ±10 MPH) 
Level Off Altitude (±100') 
Heading (±10°) 
Trim (Reset) 
One error or less in each of two 
consecutive trials meets criterion. 
D. STARTING ON A HEADING OF degrees AT feet 
PERFORM A DESCENDING STANDARD RATE 270° TURN TO THE 
RIGHT TO feet (2000' DESCENT). 
Pitch/Power Order 
Power Setting and Procedure 
(17" and 2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ±1/2 Ball) 
Airspeed (Cruise ± 10 MPH) 
Level Off Altitude (±100') 
Heading (±10°) 
Trim (Reset) 
One error or less in each of two 
consecutive trials meets criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 3 
Time V l l l . CHECKLISTS 
1 . Supervise Student on Performance of Pre-Landing Checklist. 
a 
2 . Take control and land the airplane. 
3. Supervise after Landing and Shutdown Checklists. 
After Landing 
Shutdown 
IX. POST FLIGHT CRITIQUE 
Instructor Plays Cassette Tape "Maneuver Review." 
Instructor Points Out Any Important or Recurring Errors/Omissions Made 
During Flight. 
Brief Student on next period (patterns). 
an I:J: in L I L I LJ LJ LJ L I I 
DATE 
STUDENT NAME 
MOTION 
INSTRUCTOR 
OBSERVER 
AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
I . VIDEOTAPE 
Play Video Tape "Introduction to Lesson 4" 
I I . QUIZ 
Give Quiz 4 and Grade 
Time I I I . CHECKLISTS 
Supervise Student on "Before Starting, Starting Engine (Cold or Hot as 
applicable), Runup and Before Takeoff" Checklists. Help only when 
asked or to correct errors. 
Before Start 
Starting Engine Cold 
Runup 
Before Takeoff 
Time IV. INSTRUMENT TAKEOFF AND CLIMB 
Play Cassette Tape Section "Instrument Takeoff and Climb" 
Student Performs Instrument Takeoff and CUmb to feet. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Takeoff 
(a) Observe Takeoff and Grade 
Park Brake (OFF) 
Power Application (smooth) 
Heading on Runway (± 5 ) 
Rotation Speed (80 ± 5 MPH) 
Pitch after Rotation (+ 3 bars ± 2) 
GEAR up (9501 MSL ±150') 
Heading (±10°) 
Power Reduction (1150 MSL ± 200') 
Correct Power and Procedure 
(25" and 2500 ± 1" and 50 RPM) 
(b) Climb 
Speed (110 ±10 MPH) 
Heading (±10°) 
Fuel Pump (OFF) 
Level Off Atltitude (± 100') 
Powei Reduction to Cruise - Procedure 
Setting (22" and 2400 ± 1" and 50 RPM) 
Trim (Reset) 
XZ L LJ 1 is i._J i n L i 
AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Tin REVIEW 
Play Cassette Tape Section "Review" 
Student ractice. Read to Student - "You will now do some review 
maneuvers. Tell ire when you are done with each." 
A. STARTING AT CRUISE AT feet ON A HEADING OF 
degrees PERFORM A CLIMBING 270 STANDARD RATE 
TURN TO THE RIGHT TO feet (2000' CLIMB). 
Pitch Power Order 
Power Setting and Procedure 
(25" and 2500 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Airspeed (110 ±10 MPH) 
Level of Altitude (±100') 
Heading (±10°) 
Trim (Reset) 
B. STARTING AT CRUISE AT feet ON A HEADING OF 
degrees MAKE A LEVEL 270 STANDARD RATE TURN TO THE 
RIGHT WHILE SLOWING THE AIRCRAFT TO APPROACH SPEED. 
Power Setting and Procedure 
(17" and 2400 ± 1 " and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Altitude (±100') 
Airspeed (100 ^ 10 MPH) 
Heading (± 10°) 
Trim (Reset) 
Li. i: i . J L J L J [ I 
AIRPLANE SUBJECT 
Time 
AIRPLANE SESSION 4 
V I . PATTERN 1 
Ploy Cassette Tape Section "Pattern 1" 
Student Practice. Establish cruise on a headong of 090 at 
A. STARTING AT CRUISE O N A HEADING OF 090° AT 
feet. 
feet, 
BEGIN PATTERN I IN A COUNTERCLOCKWISE DIRECTION. TELL 
ME WHEN YOU START TIME O N EACH LEG AND WHEN YOU 
HAVE FINISHED THE PATTERN 
Altitude (± 100') 
Heading (±10°) 
Power (Cruise - 22" and 
2400, Approach - 17" and 
2400 ± 1" ond 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Time (1 min, ± 20 sees,) 
1 
^ 
^ 
2 
1 
^ 
3 
^ 
^ 
4 
^ 
^ 
5 
s^>^ 
^ 
6 
i ^ 
tes 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time V I . PATTERN I 
Play Cassette Tape Section "Pattern I" 
Student Practice. Establish cruise on a headong of 090 at 
A . STARTING AT CRUISE O N A HEADING OF 090° AT 
BEGIN PATTERN I IN A COUNTERCLOCKWISE DIRECTION 
ME WHEN YOU START TIME O N EACH LEG AND WHEN YOU 
HAVE FINISHED THE PATTERN. 
feet. 
_feet, 
TELL 
9 D ,p 
e>* 
<£r*v 
T 
- © 
1 2 3 4 5 6 
Altitude (±100') 
Heading (±10°) 
Power (Cruise - 22" ond 
2400, Approach - 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) _ , _ , , 
Coordination (Center ± 1/2 Ball) s ^ S ^ I 
Time (1 min, ± 2 0 sees.) 
£ 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time V I . PATTERN I 
Play Cassette Tape Section "Pattern I" 
Student Practice. Establish cruise on a headong of 090 at 
A. STARTING AT CRUISE O N A HEADING OF 090° AT 
_feet. 
feet, 
BEGIN PATTERN I IN A COUNTERCLOCKWISE DIRECTION. TELL 
ME WHEN YOU START TIME O N EACH LEG AND WHEN YOU 
HAVE FINISHED THE PATTERN. 
Altitude (± 100') 
Heading (±10°) 
Power (Cruise - 22" and 
2400, Approach - 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Time (I min, ±20 sees.) 
1 
^ 
^ 
2 
m 
$$ 
3 
^ 
^? 
4 
$§ 
^ 
5 
^ t ^ 
6 
^ 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time VI . PATTERN I 
Play Cassette Tape Section "Pattern I" 
Student Practice. Establish cruise on a headong of 090 at 
A. STARTING AT CRUISE ON A HEADING OF 090° AT 
feet, 
feet, 
BEGIN PATTERN I IN A COUNTERCLOCKWISE DIRECTION. TELL 
ME WHEN YOU START TIME ON EACH LEG AND WHEN YOU 
HAVE FINISHED THE PATTERN. 
Altitude (± 100') 
Heading (±10°) 
Power (Cruise - 22" ond 
2400, Approach - 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) $ X 0 $ \ 
Time (1 min. ±20 sees.) 
1 
^ 
^ 
2 
1 
! ^ 
3 
^ 
^ 
4 
^ 5 
^ 
5 
1 
^ 
6 
^ 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time V I . PATTERN I 
Play Cassette Tape Section "Pattern I" 
Student Practice. Establish cruise on a headong of 090 at 
A. STARTING AT CRUISE O N A HEADING OF 090° AT 
_feet. 
feet, 
BEGIN PATTERN I I N A COUNTERCLOCKWISE DIRECTION. TELL 
ME WHEN YOU START TIME O N EACH LEG AND WHEN YOU 
HAVE FINISHED THE PATTERN 
S> 
& 
ay 
<2>* 
o <? 
«-© 
Altitude (±100' ) 
Heading (±10° ) 
Power (Cruise - 22" and 
2400, Approach - 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) s X S ^ S 
Time (1 min. ± 2 0 sees.) 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
X XX LE LE L 
AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time VII . PATTERN II 
Ploy Cassette Tape Section "Pattern I I " 
Student Piactice. Establish Cruise on a Heading of 090 degrees at 
feet. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT feet 
BEGIN PATTERN II IN A COUNTERCLOCKWISE DIRECTION. 
REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY 
AFTER COMPLETING EACH 270° TURN. TELL ME WHEN YOU 
START TIMING ON EACH LEG AND WHEN YOU FINISH THE 
PATTERN. _ 
3 4 5 6 
Altitude (±100') 
Heading (±10°) 
Power (Cruise - 22" and 
2400, Approach - 17" and 
2400 ± 1" and 50 RPM) 
Rale (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
ANN 
^ 
^ 
^ 
^ 
^ 
^ 
^ 
VVS 
^ 
d^ 
^ 
^ 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time VII. PATTERN II 
Ploy Cassette Tape Section "Pattern I I " 
Student Practice. Establish Cruise on a Heading of 090 degrees at 
feet. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT feet 
BEGIN PATTERN II IN A COUNTERCLOCKWISE DIRECTION. 
REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY 
AFTER COMPLETING EACH 270° TURN. TELL ME WHEN YOU 
START TIMING ON EACH LEG AND WHEN YOU FINISH THE 
PATTERN. 
5 6 
Altitude (±100') 
Heading (±10°) 
Power (Cruise - 22" and 
2400, Approach- 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
§LV 
^ 
S^ 
^ 
^ 
b 
^ 
§§ 
^ 
b 
\ V ^ 
1* 
^ 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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Time 
AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
VII . PATTERN II 
Play Cassette Tape Section "Pattern I I " 
Student Practice Establish Cruise on a Heading of 090 degrees at 
feet. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT feet 
BEGIN PATTERN II IN A COUNTERCLOCKWISE DIRECTION. 
REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY 
AFTER COMPLETING EACH 270° TURN. TELL ME WHEN YOU 
START TIMING ON EACH LEG AND WHEN YOU FINISH THE 
PATTERN. 
Altitude (± 100') 
Heading (±10°) 
Power (Cruise - 22" and 
2400, Approach- 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
1 
w 
^ 
^ 
2 
^ 
^ 
^ 
3 
^ 
^ 
^ 
4 
vsS 
^ 
6 
^ 
^ 
6 
^ 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time VII . PATTERN II 
Play Cassette Tape Section "Pattern I I " 
Student Practice. Establ ish Cruise on a Heading of 090 degrees at 
feet. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT feet 
BEGIN PATTERN II IN A COUNTERCLOCKWISE DIRECTION. 
REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY 
AFTER COMPLETING EACH 270° TURN. TELL ME WHEN YOU 
START TIMING ON EACH LEG AND WHEN YOU FINISH THE 
PATTERN. 
Altitude (±100') 
Heading (±10°) 
Power (Cruise - 22" and 
2400, Approach - 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ± 10 MPH) 
ANN 
^ 
^ 
^ 
^ 
^ 
v\S\ 
^ 
i 
^ 
^ 
^ 
^ 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time VI I . PATTERN II 
Play Cassette Tape Section "Pattern I I " 
Student Practice Establish Cruise on a Heading of 090 degrees at 
feet. 
A. STARTING AT CRUISE ON A HEADING OF 090° AT feet 
BEGIN PATTERN II IN A COUNTERCLOCKWISE DIRECTION. 
REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS IMMEDIATELY 
AFTER COMPLETING EACH 270° TURN. TELL ME WHEN YOU 
START TIMING ON EACH LEG AND WHEN YOU FINISH THE 
PATTERN. 
J> 
*-© 
3 4 
Altitude (±100') 
Heading (± 1 0°) 
Power (Cruise - 22" and 
2400, Approach - 17" and 
2400 ± 1" and 50 RPM) 
Rate (Standard ± 1/2 Needle) 
Coordination (Center ± 1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
i 
^ 
^ 
i 
^ 
^ 
^ 
^ 
^ 
^ SS 
^ 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time V l l l . PATTERN III 
Ploy Cassette Tape Section "Pattern III" 
Student Practice. Establish Cruise on a Heading of 090° at feet. 
A. STARTING AT CRUISE O N A HEADING OF 090° degrees AT 
feet BEGIN PATTERN III IN A COUNTERCLOCKWISE 
DIRECTION REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS 
AND TURNS SIMULTANEOUSLY I N THE 270° TURNS. TELL ME 
WHEN YOU START TIMING ON EACH LEG AND WHEN YOU 
FINISH THE PATTERN 
.J® 
Altitude (±100') 
Heading (± 10°) 
Power (Cruise - 22" and 2400, 
Approach-17" and 2400 ± 1 " 
and 50 RPM) 
Rate (Standard ± 1/2 Ball) 
Coordination (Center ± 1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
1 
^ 
^ 
^ 
2 
1 i ^ 
^ 
3 
5 ^ 
i [ ^ 
4 
l 
5 
^ 
^ 
6 
^ 
i 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time V l l l . PATTERN III 
Play Cassette Tape Section "Pattern I I I" 
Student Practice Establish Cruise on a Heading of 090° at feet 
A. STARTING AT CRUISE O N A HEADING OF 090° degrees AT 
feet BEGIN PATTERN III I N A COUNTERCLOCKWISE 
DIRECTION. REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS 
A N D TURNS SIMULTANEOUSLY IN THE 270° TURNS. TELL ME 
WHEN YOU START T IMING O N EACH LEG AND WHEN YOU 
FINISH THE PATTERN. 
(_>W 
Altitude (±100' ) 
Heading (±10° ) 
Power (Cruise - 22" and 2400, 
Approach-17" and 2400 ± 1 " 
and 50 RPM) 
Rate (Standard ± 1 / 2 Ball) 
Coordination (Center ± 1/2 Ball) 
Time (1 min. ± 2 0 sees.) 
Airspeed (100 ± 1 0 MPH) 
1 
^ 
^ 
*s 
2 
1 
^ 
^ 
3 
^ 
^ 
^ 
4 
i 
^ 
5 
i 
^ 
6 
^ 
i $S 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time V l l l . PATTERN III 
Play Cassette Tape Section "Pattern III" 
Student Practice. Establish Cruise on a Heading of 090 at feet. 
A STARTING AT CRUISE ON A HEADING OF 090° degrees AT 
feet BEGIN PATTERN III IN A COUNTERCLOCKWISE 
DIRECTION, REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS 
AND TURNS SIMULTANEOUSLY IN THE 270° TURNS. TELL ME 
WHEN YOU START TIMING ON EACH LEG AND WHEN YOU 
FINISH THE PATTERN. 
.s® 
Altitude (±100') 
Heading (±10°) 
Power (Cruise - 22" and 2400, 
Approach-17" and 2400 ± 1 " 
and 50 RPM) 
Rate (Standard ±1/2 Ball) 
Coordination (Center ± 1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
1 
^ 
^ 
^ 
2 
1 S$ 
^ 
3 
^ 
^ 
^ 
4 
\ V 
^ 
5 
\ \ \ k 
6 
^ 
i 
^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time V l l l . PATTERN III 
Play Cassette Tape Section "Pattern III" 
Student Practice Establish Cruise on a Heading of 090 at feet. 
A. STARTING AT CRUISE ON A HEADING OF 090° degrees AT 
feet BEGIN PATTERN III IN A COUNTERCLOCKWISE 
DIRECTION. REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS 
AND TURNS SIMULTANEOUSLY IN THE 270° TURNS TELL ME 
WHEN YOU START TIMING ON EACH LEG AND WHEN YOU 
FINISH THE PATTERN 
.s® 
Altitude (±100') 
Heading (±10°) 
Power (Cruise - 22" and 2400, 
Approach - 1 7 " and 2400 ± 1 " 
and 50 RPM) 
Rate (Standard ± 1/2 Ball) 
Coordination (Center ± 1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
1 2 3 
r 
J ^ IM*^ 
4 
1 
5 
1 
6 
^ 
^ 
s ^ 
Three errors or less on each of 
two consecutive patterns meets 
criterion. 
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AIRPLANE SUBJECT 
AIRPLANE SESSION 4 
Time V l l l . PATTERN III 
Play Cassette Tape Section "Pattern III" 
Student Practice. Establish Cruise on a Heading of 090 at feet. 
A. STARTING AT CRUISE ON A HEADING OF 090° degrees AT 
feet BEGIN PATTERN III IN A COUNTERCLOCKWISE 
DIRECTION. REMEMBER TO BEGIN YOUR AIRSPEED TRANSITIONS 
AND TURNS SIMULTANEOUSLY IN THE 270° TURNS. TELL ME 
WHEN YOU START TIMING ON EACH LEG AN3 WHEN YOU 
FINISH THE PATTERN. 
Altitude (±100') 
Heading (±10°) 
Power (Cruise - 22" and 2400, 
Approach - 17" and 2400 ± 1" 
and 50 RPM) 
Rate (Standard ±1/2 Ball) 
Coordination (Center ± 1/2 Ball) 
Time (1 min. ±20 sees.) 
Airspeed (100 ±10 MPH) 
1 
^ 
^ 
^ 
2 
1 P 
b 
3 
^ 
ANN 
^ 
4 
^ 
^ 
5 
I 
^ 
6 
^ 
i 
^ 
Three errors or less on each of 
two consecutive patterns meets 
crtterlon. 
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AIRPLANE SESSION 4 
Time IX. RETURN TO AIRPORT 
DESCEND TO 1550' O N A HEADING OF degrees. 
Supervise Student on Performance of Pre-Landing Checklists 
a 
Take control and land the airplane. 
Supervise after Landing and Shutdown Checklists. 
After Landing 
Shutdown B 
X. POST FLIGHT CRITIQUE 
Instructor Plays Cassette Tape "Maneuver Review" 
Instructor Points Out Any Important or Recurring Errors/Omissions Made 
During Flight. 
248 
APPENDIX C 
EXPERIMENTER/OBSERVER INSTRUCTIONS 
249 
This manual is to be used by experimenters and observers to stan-
dardize procedures and operations of the OSR-2 project. It will outline 
duties and responsibilities of experimenters and observers. 
EXPERIMENTER RESPONSIBILITIES 
Prior to student arrival: 
1. Have airplane signed out and preflighted before each period whenever 
possible. 
a. Log start and stop tach time on aircraft log sheet. 
b. Have SIC SACS available. 
2. Have proper equipment set up before each lesson. 
a. Video tape and VTR checked and ready. 
b. Cassette equipment. 
1. Place cassette at proper position for lesson. 
2. Assemble extra battery pack. 
3. Cancel flight if necessary as early as possible. 
a. Notify student, work out reschedule arrangements. 
b. Notify flight observer. 
Lesson requirements: 
1. Write down start and stop time on grading sheet for each lesson 
segment. 
2. Direct operation of lesson. 
250 
Start airplane to prevent starter burnout. 
Post flight paper work. 
a. Log total flight time on grading sheet. 
b. Note point at which lesson is terminated. 
Postflight equipment. 
a. Set up charging equipment each night for battery packs. 
b. Make sure all equipment has been returned to storage area 
in ARL. 
Get A/C fueled after a lesson when deemed necessary. 
OBSERVER RESPONSIBILITIES 
Be present for flights at least 10 minutes prior to departure. 
Observe data accurately. 
Write down times on sheets to denote start times of each lesson 
segment. 
Assist in traffic vigilance when possible. 
Adhere to operation procedures. 
251 
OPERATIONAL PROCEDURES 
EXPERIMENTER 
1. Instruct student to call at least 30 minutes before each flight. 
If student is unable to come, he should call and leave a message 
as necessary. It is imperative that the student call to prevent 
unnecessary inconvenience to him in case of weather or equipment 
cancellations. 
2. The safety pilot will phone the student at least 45 minutes prior 
to the scheduled flight if possible to cancel any lesson. The 
experimenter is the responsible authority for cancelling flights. 
The instructor should call from the lab unless it is obvious that 
the weather is too poor to fly; then the call may be made from the *• 
instructor's residence. The instructor should arrive at least 30 
minutes before the lesson to make necessary preparations and check 
equipment status and to prepare flight lesson status. 
Lesson: 
1. When a session terminates in the middle of a scheduled lesson, the 
experimenter should return the airplane to the airport without 
further comment. The student should remove his instrument hood. 
Lessons may be terminated at instructor's discretion. 
2. When starting from the middle of a lesson, allow the student perform 
checklists except for the actual engine start. The instructor will 
252 
perform the takeoff and climbout and establish the ending conditions 
of the previous session. The student will be placed under the hood 
immediately prior to a resumption of trials. Place the tape cassette 
on the segment prior to resuming the lesson. If the segment was 
completed, play the next tape segment and continue the lesson normally, 
when starting a session in mid-lesson, the instructor and observer 
must sign their names in the grading booklet at the point of resump-
tion, along with the date and tachometer reading. 
3. The standardized grading procedure for each maneuver will be as 
follows: 
a. Trial one; use positive slope slash 
b. Trial two; use negative slope slash 
c. Trial three; use horizontal line 
d. Trial four; use vertical line 
e. Trial five; use circle around line intersection 
Examples: 
a. Manuever taking two trials 
b. Maneuver taking four trials 
c. Maneuver taking five trials 
Note: When grading, all criteria must be strictly adhered to. There 
will be NO enlargement of criteria for turbulence or any other 
circumstances. Whenever turbulence makes meeting the criteria 
impossible, terminate the flight and return to the airport. 
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